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A REVISION OF THE NORTH AMERICAN SPECIES OF 
MEGASTIGMUS DALMAN, 

C, R. 


1'he genus Megastigmus was foiinderl by Dalman in IS20 
,Svensk. Vet.>Akad. Handl. XLl, p. 178) as a snbgenns of 
'['orymus to contain the three species: bipioiddlus Swr'dcnis, 
collaris and chloronotiis. Collar is Avas described In' lloheinan 
after Dalman’s death in 1833 (Svensk. V"et.-Akad. llandl., ]). 
;>32j. Chloronotus was never descriljed but Bohenian placed 
it under Torynuis iMcgastigmus) dorsalis Fabriciiis (1. c. ]). 331). 
The type of the genus therefore cannot be M. dorsalis as stabMl 
by Ashmead (Chalcis-flies, p. 380, 1004) l)ut must bo M. hi- 
puuctalus Swederus since that is the only one of the three 
'])ecics cited by Dalman tvhich was dcscril)c‘d at that lime. 

Megastigmus is distinguislied from other Torymidte or-cur- 
nng in North America by the enlarged and pigmentecl stigma) 
'■liilj and by the presence of a well developed basal vein. The 
p'/stenor tibioe have two well developed a|ncal spurs as in other 
Torymidte; Ashmeadbs table to the sul)families (Chaleisdlies, 
p. 23G, 1904) is in error on this point, and this mistake has 
oeen copied, by Schmiedeknecht in (lenera Insectorum, iasc. 
•37. p. 118, 1909. The mandibles have lliree teeth. The 
'eutellum has a fine cross furrow as in Syntomasjns. The 
'■'vi])ositor, except in two species, is longer than the alxlomen, 
deader and gently curved upward. The coloration in the 
AiiKTican forms is never metallic; usually yellowish brown or 
'^p -nue blackish. 

bvs far as known the larvaj of all our species live in the seeds 
* plants. 
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l.jf) / 


n.MALi:... TAfiLi: (>F SPFCCIES. 

1. ( t;<;V !< r Than ah'Ircni-n ^ j 

Ov;|i(/'.i!'rr ihrm aliflonn i; ;; 

' 1 . St i^ma.l I Inh oval brevicaudib 

Stii^jnal < It)’, . physocarpi 

iii.irktMl with a linAvni>.li spot adjoinhig the hind margin of 

^iiotiiargin.:! v(-in. .. albifrocs 

l*r</fil wing ri! a marki.-il J 

Stigma ■ uri» •rii' 1 l,y ;i (imi'lc'! area nigrovariegatus 

Stigtna iii/t. ■ ta h-'l 'or a cliaaifd ar^a 

.V Mi'.,(,iinti!ri! Mai ’k v.it'i an o ddish < tfangi' afra Covering t he jjostiT’ r 

half of tni- tla' ititaT angles of the stajjiiku and axilla* a.’, i 

all of ; I iirrll'ea, . pinus 

;ii r7!arl-a d . . . . t, 

(’). Hhn k aiH on- , 7 


7. I'ronoitnn ui*': ‘ao vrlioa tsugie 

I’li.noinni oh,< h uithotii. \tdlo\\ -.[,<0'. lasiocarpje 

N. Axiila- yi !;<-;', : .Ogn al vein as ii'iig as tho oliih is witlo spermotroplius 


Axilla- Ma'-k • \> I yt ;:,;:i r angh-; ^-ligmal x-ein shorter than the width of t's- 

olid) aculeatus 

.1/. '/a,;/*,-'. A. k, Issij' a:o; dfo tioed from males only. 

Megastigmus brevicaudis Ratzeburg. 

;y(,oo n.i.iis Rat zil any. lehiicnni, I'orstinsect. , III, j). 225. 1S52, 
s '■ o ; Ri.d/iaitko. t'omment. 'rorxm,, pp. TtOS- Oil . 1008, 

.\frii/i\n][tnu\ K <ri'iis ('loido. ('onioil Jfx]]. Sta. null., 205, i>]j. 575-377, Fig'. 
77 7'.i. man 

■Ut'gav.ai; ;//!/. -I a ma/rs- Koliwt r. F . S. Hur, Ent., Tech. Bull. 20, pt. VI, p. hVt. 

loi;!. 

I'cnialc. la*!}, .Mil, 2.1 Tiini.; alxloTiim, 1 nirn.; ovipositor, .7 ivw:). 
I'acc', ('licvks and a p.irtial Hn <.7 around eye yellow, Vertex and 
oeeiptit WT)- dark brown, nearly black. Vertex finely lransver.s('Iy 

I'MpllloSC. 

Prolhorax yvllowisli. iiidir^linelly niarkt'd \vith dusky on the sido. 
Rest (it the thorax nearly lilaek with a dull yellowish tinge showiny 
through on file svai.tuhi' and seutelhnn. Aiileniue brownish yellow, 
sea]K.’ and ])(.‘diei'l black abo\'e and yellow beneath. Anterior cox:!.- 
yellow; iniddle and hind coxa* brownish; rest of legs light yellowi.-h. 
Wings hvalinv; <tigmal ehil) not surrounded by a clouded area. 

AIkIouk'H brownisli on tlu* .sides, nearly black above. Ovipo.siior 
short, dark brown. 

Described from 1 o, Ratzeburg’s type. I have three 
females reared l>y W. X. Rodzianko from the seeds of Sorbus 
iutciibona at Poltawa, Russia, which agree very closely with 
the type. 



Fig. 1. Megastt'^mus brevicaudis. 




North Ainericcni Species of Mc^osti^^mus. 


157 


I'.'lol 


Through the kindness of Mr. A. (T Ha in mar I recoived 
Sorbus berries from Sweden from whicl) 5 faniaUs were 
nared. In these specimens the head is black wiUi ihe face 
Mark honey-yellowa Prothorax honey-yellow, rest of thorax 
’Tick. Antennae very mucli darker than in the tyjie. Abdo- 
]]wn l)lack with brownish bars on the sides. Rodxi.anko states 
t:;at he has never been al)le to rear tlie male. 

I have reared this species abundantly from titc >w^\< o\ 
S<ir];us in New York State. The American spccimicn> are 
dightlv Mnaller than those from luirojic tind \’ary greatly in 
but I have been unable to lind tiny const.ant i harai’ti'r 
|iv winch they may be sevtarated. The dtirkcr individiitds arc 
vcTV close to the tyi)ical form. A large prop(')riion of ilie s])cci- 
mens arc of uniform brownish yellow. 'Phe legs tire light 
wdlow and the antennte and ovipositor are brownish. Between 
these and the typical form all gradations occur. 

Male. Length. 1.7 to 2.1 nmn; cilMlmnen, .7 to .s nun. .Ml the 

’■Ciles reared arc much darker than the femah's. 'Pla' fai'e :iii<] clic(‘!>;s 
uo' wllow; the legs dull yellowisli and the antennw nvire yellnwi'di than 
in kiiiale. Head and thorax. Idack exeej)t a small sjiot on eaeh >ii]e 
h< tween the ocelli and the eyes and an area nn tlie l.ateral a-.|.ret (>\ llu* 

; I’Dlhorax, which are lirowiii.'^h ytTow. Sligmal eluL .airrnunded lo' 
a ver\’ narrow clouded area. 

AlKlonien com[)ress(‘d, seem from the side, (.‘loncaiL' iriangular, 
r-eaaled behind, !.)rown-black above and yellowisli brown luaiealli and 
.U anex. 

The larva is white, and its mandibles have foui- leeih on llie 
inner margin. 

In addition to rearing the adult insect at Ithaca, inlesled 
berries of the Mountain Ash have been found at Weeijsi jort , 
Jamesville and Wayland, N. Y. 

In the National Museum collection is a female s]H-cimen 
b'ovn Mt, Washington bearing Ashmead’s m:nmscri|jt name 
Nc'^CLstigmus slossonce which agrees exacth' with the lighter 
yveimens reared from Sorbus seeds from New 5h>rk Slate. 
In the National Museum there is also a very dark 7 Iroin 
<'-wcgo, N. Y., 1 July, 1897. 

As suggested by Mayr. (Verb, zool.-bot. fh's. Wien, 
A.YHd, p. i;] 9 . 1874) this, species may be the same as d/. hi- 
'^oictatus Bohenian. 
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Megasiigmus physocarpi n. sp. 

Fimnlo,- -Lon^^h, I.S mm.; abdomen, .8 mm.; ovipositor, .8 mm. 

Head and prothorax yellow, rest of thorax and abdomen brownn'; 
yellow, the latter much darker. Head and prothorax delicately 
veivel>- ni^mlosc'; me.s(hhr;rax with a more pronounced sculptua; 
j)rop(fdeum closely but distinctly reticulate, a distinct median cari:-.,'; 
present. A brownish line coiinccts the ocelli. 

ScajiC \'c‘llo\e; ])edicel <lusky above, yellow beneath, rest of antenr..;-- 
dusky, bef.;s inclu<lin^" coxie I'i^Htt yellow. Wings hyaline. The sii.> 
mal club i.s narrow and elongate; not surrounded by a clouded area. 

Most nf the females agree with this description but there arothn t- 
specim(‘ns in which the o\'ipositor is not over half the length of \h 
abdoiiK n. In these specimens the ])rothorax has a median black striy.r 
narrower behinil and the rest of the thoracic dorsum is black cxeew 
tile scafuila' and the iiDSterior part of the propodeum. 

Male. Length, 1 .b 1 .9 mm. ; abdomen, .7 mm. 




“J. Mr\iast\(intus physocarpi. 


Sinehir to the female in color except the abdomen is more or K'.- 
dark bn^wn aliove, the aiitenme are paler and the brown line cur.- 
neeting the ocelli is lacking. Sligntrd club surrounded by a dark, 
nt'arly eireiilar eloudc'd area. 

'riuTe are three males marked with black like the females with tlv 
short o\ ip(»sitor, '\'hv alxlomeii is nearly l)lack above except at ti|>. 

Described frrjtri 15 females and 0 males from Allentown. 
Mo,, October, 1895, and 1 male from Kirkwood, Mo., 1 July. 
1895. All retired from Pliysocarfus opulijoliiiSy probably fme. 
'he- seeds. 

Megastigmus nigrovariegatus Ashmead. 

V .\shira;ul. ItuU. Colerailo 13iol. Association, I, ]■■■ 

tvO. 

l/rX'/.<ag-/t;.'KV ui\^roi-ari,'<^iiiiis C.'i ...'k^Tcll, Bull. 15, Ariz. Exp. Sta., p, GO, 1805. 
\[r>^as!ii:Ni!is ai uU'itIus ('rnsttv. iinpari.) ComeH'.Agr. Exp. Sta., Bull. 205, ■ 

X7: STO. Figs. s2, s:3, lOtO. 

Female.--- Length, i>.4 mm.; abdomen, 1.(1 mm.; ovipositor, 2.5 n 
Wu'iex, antennal grooves and a spot above clypeus dark hre. 
tace and anterior and dorsal eye margin dull brownish yellow; chct S:-. 
posterior e\e margin and occiput shining broumish. 

Prothorax brigltt yellow posteriorly and on the sides, brownisl: nt 
front on the lateral angles and just above the front coxae. Mesonoe"-'. 
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> ..'MUsh yellow, dark brown in front, Mcsoplenra' brown, bo-i- 
/■•'w'lium yellow in the middle, brown on the ^itks; scnu llnm bmwn in 
oi the furrow, yellow behind. Pro|X)deum brown. Iinely renenliiie 
\nth a pair of strongly cuiwed carin:e most distinct posu-rioiiy 
'.i-kiny^ off a nearlv circular central tirca. 

' Sc:qx' and pedicel yellow beneath, rest of antenna' dark I.rownisln 
r > iiale yellow; posterior coxce at base browihsh; p(»sieri<ir feini»ra 
■- iiilv tinned with brownish. Winy:s hyaliiU'; sliymal elnb surruundrd 
a (iistinct oval cloud, _ . , 

Aluloinen brownish al)ove, sides l)rownish yc'llnw. indisiincily 
: .a'ked with darker bnwvnish. Ovipositor black. 

n " 



Fig. 3. Megasti^fnus ?ii^rovaric^(itns. 


Described from one 9, Vancouver Island, a i)araly])C. 

In some specimens the yellowish band around llie eye is 
complete. Sometimes the brownish area above the dypeiis is 
lackinjr and the posterior femora are entirely yellow. 

.Male — LempUh 2.8-:hmn.; abdomen .9-l.l.mm. (Measurements 
taken from alcoholic specimens). The males vary greall\' in size and 
o.lnr. 'Fhe lighter males resemble the females closely m vn\t,v. 
Soinetimcs the head is all yellow^ exce[)l the uj^iKT lialt nl tiu* 
'■ceijAit, in others it is black except the face and j^ortinns ot ihe ring 
around ilic eye. In some the tliorax is as light as in a female, wiiik' m 
ud'iers it is nearlv black except an irregular area on tlu* dislc and two 
enenish yellow spots near tlic posterior margin of the pronntiini. In 
sa.,>t of the males the propodeum is dark brown to l)la('k, but in tlie 
lightest specimens it is yellow. In the darkest s])ecimens the abdomen 
i' nearly Ijlack except the yellow tip. In the light s])ec:mens the legs 
a;<- yellow, in the dark ones they are more or less browimd^i on the 
Tmora and tibiae. Stigmal club much larger and darker than in lemtde 
smd surrounded by a clouded area. 

In the National Museum collection in addition to the parci- 
type and 4 9 9 from Vancouver Island arc the following siK'ci- 
mciis belonging apparently to this species. 1 9 , Algoncjuin, 111., 
June 27, 1894. Labeled “Type, Megasti^mus illinoensis Ash.” 

V Jamaica Plain, Mass. (J. G. Jack). 19, Natrona. Pa. 
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1 9, Pullman, Wash., -SO, June, 1898 (C. V- Piper) '‘Rearc-I 
from Clisiocampa plumalis." This specimen is imperfect, 
having lost the abdomen and may not belong here, 

Cockerell captured s])ccimens of this species on rose hi|is 
in Arizona and suggested that they may possibly breed in them. 
I have reared this species abundantly from rose seeds from 
Ithaca. White Church, and Wellsville, N. Y., Waukegan, 111., 
Durham, N. H. (Charles vSpooner), Boston, Mass. (Raljdi 
Curtis), Pnno, Utah (R. V. Chamberlin), and Newark, Del 
(C. O. Houghton). Professor J. G. Sanders sent me specimens 
reared from the seeds of Rosa rugosa, at Madison, Wis. Mr. 
Nathan Banks has sent me 9 specimens reared from rose hips 
at Falls C'hiircli, Va. 

Some of these localities are listed under M. aculeafns in 
Cornell lilxp. St a. Bull. 205 l )ecause at that time I had not 
sc[)arated these two sj)ccies. It is probable that nigrovariegaiHs 
is the native .\mcrican species infesting rose seeds and that 
aciileatus has l)ccn introduced recently, since I have reared it 
from material collected at Ithaca only. 

Megastigmus pinus Parfitt. 

puua' I’;ir!itl. Zi ])p. 5r343, .>145, 1S.')7. 

piHUi, R'iIiwlt. U. S, Buf. Ent., Tccli. Bull. 20. pt. VI.p. 160. 191'!. 

I'Vnialv. Iwi'igth, 1 to 5 mm.; abdomen, 2.B mm.; o\'ipositor, .5 t'j 
.5.5 min. 

W'ltex an<l oceijmt black; face, cheeks and a nhig around eyr 
yellow, the latter liroadly intemiptcd by the black of the vertex whiih 
attains the eye-margin Ixlow the level (.)f the front ocellus; antenrial 
fuiTDWs black; l)elinv the insertion of the antennae there is a circular 
area eut <41 from the rest of the face by two or four brownish sjiots. 
very \arial)le in shape and distinctness; hairs on the face light colored. 
ab<i\e tlte liase of antenuay brown. \Trtex and front transversely 
nigidnse; cheeks and lower part of occiput smooth; face 5\ith lin<'> 
ra<iiating from the cly])eus. 

Pt*' a borax black, with the sides and a large posterior dorsal bairl 
greenish yellow; this hand is usually biconvex in front. Mesothorax 
black wiili an oldong reddish orange area covering the posterior half <’f 
the middle lobe, the inner angdes of the scapuke and axilla' and ail 
the sentellum. In some small specimens this orange area is obscund 
by blackish in the center. Sculpture of mesonotum distinctly tran^- 
verscl\- nigmlosc. Sciitcllum with the trans\arsc stria distinct. Pleur.i' 
lilack. scajniL'c haw a large greenish yellow spot in front of tegul^ 
Postscutellum lilack with a transverse median band of light yello^’.'. 
Pro])odeum black, irregularly nigose \rith a delicate median carina. 
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Scaix' yellow below, black above; pedicel Idaek ab«ive, ])aier al tip 
rest of antenna? brownish. Kront L\)xa‘ yellow; niidtlle ^.'oxre 
I ’low in front, black behind; hind coxa’' black; lei.:s yellowish, the 
• -ddli' and hind pairs successively darker; a brownish >iniH' on oulside 
, ,i''o(tsierior femora. Sjnncs on posterior til>ia' white anil s-nall. Wines 
i'.vuline, no cloud surrounding; sti^inal club. 

Abdomen stronpdy compressed. Sej^inents 2, d and 1 brownish 
dlaek above, polished; rest of abdomen yellow to yellowish l)rown 
wi'li a row of lar^c brownish Idack spots on each side; sej^ment S and 
vep.tral keel brownish black. Ovipositor brown and strongly eurwd. 
— Length, 8 rnm.; abdomen, 1.8 to 1.9 mm. 

Head marked as in female but there are no ])rownish s])ots below 
tlu- insertion of the antenme. Thorax black; median orangiM'ed an‘a 
jaeking: prothorax has the sides yellow and there are two widely se])- 
arated transverse dull yellowish s]30ts near the jxislerior margin; 
nmally the outer angle of the sca])uke has a yellow spot in front of the 
•rgnkT. Stigmal club surrounded b\' a very narnjw (‘louded area. 

" Abdomen shorter than in the female, somew'hat dhu] tressed, seen 
from above distinctly clavatc, yellow beneath, l>Iack abo\(\ lii> orange 
o.'llow. 



Fig. 4. pin ns. 


This species was first described by Ihirfill trom females 
otilv reared from seeds of Picea bracteata, Finns Abies nohihs, 
anti a new species of Thuja from California. In a later article 
he described the male reared from another lot m seeds. Mr. 
(.'harles 0. Waterhouse of the British Museum lias ver\' kindly 
Sent me four specimens which he had carefully erjnipared with 
ikirfitt’s types. He also sent me three male specimens of M . 
spennoirophus which he had found to agree with the types from 
v.hich Parfitt drew his description of the male ol M. pinus. 
A^hmead seems to have been misled by this dcscrijAion of the 
nude of M, spermotrophus as the male of ptniis when he states 
Tfhalcis-flies, p. 244) that the two species are identical. 

2 9, 2 d’ C. 0. Waterhouse (Col. British Museum); 16 9, 
h' rT reared from cones of Abies nobilis, Astoria, Oregon. No. 

Nat. Mus. The following specimens were reared by 
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Mr. Herman Borries, of Copenhagen, from seeds from tlie 
Western United vStates: o ? reared from Abies magnijira 
and concolor\ 1 9 , 1 from A. grandis\ 2 9,16^ from A, 
amabilis. 1 liave also examined the following specimens frcitr, 
the UU S. Bureau of Entomology through the kindness of Mr, S. 
A. Rohwer. In 9 and 12 reared from the seeds of Ahie.s 
magnijica fnun Tahoe. Calif. Xational Forest. 2 9 and G y 
reared from tlio seeds <>f Abies concolor from Sierra, Calif. 
National Forest, GO May, l!ll2, collected by J. M. Miller. TIk 
specimens from A. concolor are somewhat smaller and gencrallv 
darker in coloration. 

Tlie female reared from .1. grandis by Borries may represent 
a distinct species but it is im])Ossil:)le to decide from such scant v 
matiTial. The yellow area on the prothorax is very large, 
covering neaii>- the whole dorsal aspect and on the vertex 
there is on each side a branch of the circumorbital yellow band 
which curves aroiiml be/hnd the lateral ocellus. The male i,^ 
not in good conditif)n for study. 

Megastigmus tsugae n. s[). 

Pcinale. Lnieth, 2..“') imn.; ai.)domen, 1 1 mm.; ovipositor, 1.8 mm. 

I'aci' and clu-cks wllow; occiput. \XTtex and front Idack; the ii])i;cr 
jjostcrior orhits aii<l a sjx^l at the upjier angle of the eye yellowish 
lirown. Antennal gmoxx's black. Pruthorax black with two angular. 
wid(‘!v sc]Kin!tc<l dersal s]h)1s and the anterior half of the lateral part 
ecllnw. Rest (»1 the thorax shining I hack. Mcsonotuin and scutellunt 
iincl\ shingled. 



Pig. o. Mi’^astigmiis tsu^(^. 


S<‘a])o and jk'diccl yellow bcneatlt. Antenor coxtc yellow, mkldii' 
cnxu' hrownisli yellow, iwsierior eox:e black; rest of legs yellowisli: 
base of femora and hand at niiddlc of tibia on middle and posterior le.LS 
brownish. Wings hyaline: sdgmal club not surrounded by a cloude-: 
area,^ Abdomen 1)1 ack with live more or less distinct yellow bands at 
the siilcs; ti]) \a'Ilou-ish. O\ ipositor l)lack. 

Dosorihed from 2 females reared by Mr. Herman Borric' 
from seeds of Tsnga Mertensiann hookeriaua from the Westerr. 
Unitcki States. Type in the U. S. National Museum. 



North American Species of Megastigmus. 


103 




Megastigmus lasiocarpae n. sp. 

rnnalc. — Length, 3.7 mm.; abdomen, I,') mm.; oviimsitor, ;i. mm. 

Thorax and abdomen black. Face anil pariial riia; avunml ^vo 
'.,\i!o\v, a pair of large triangular l)n)W]iis]i sjjftu on ihe Okn-; it-i of 
■a ad black. An elongate light yellow spot on the side of the prothnrax. 
Transverse lateral spots on the .sides of alulomen yellt.w, Ih-ad linely 
I'lr^ailose witlt the lines radiating from tlu' monlh and <ie( ■Hi- 'I'll. irax 
transversely linely riigulos(^ and sliingled. 

Antenna’ brownish black. se;ij)e and ])edieel \\ iiow lienealh. i.rg.s 
!)ro\vnish, posterior femora black exce])t at ti]). Anterior eoxa’ velU)\v. 
Ikaek at base, the other coxte l)lack. Wings hyalinr; stigma! ehil) not 
>urronnded Iw’ a clouded area. 




Pig. 6. Mcffasli^mus lasiocarp'Z. 


Male. — Length, 2.4 mm.; alxlomen, 1 mm. 

Vertex, upper part of occiput and fnmt half way to !>asc of [niteniKC, 
black; face, cheeks, lower occiput and a narrow s])oi along ii])p(“r eye- 
margin, yellow. Whole dorsal asjX'Ct <>f tlioi^x Idaek; the \ (‘]low spot 
oa side of protliorax is larger than in female. Abdomen black, 

Antemue brownish, scape yellow in front, ])('diec] ni-arlv black 
aijove. Front coxm yellow, middle cox;l' yellow, idaekisli at base, liind 
OfX.e black. Legs yellowish, sulTuscd with brownish <lista]Iv; jjosterior 
kmora brownish on outer surface. Stigmal did) darkc'r than in femai(' 
a-id more nearly circular. 

Described from 2 ^ I (S' reared from seeds of A hies hisiocarpa 
kindly sent me by 0. S. Mackelfresh, from Rye, Colorado, 5 
June, 1900. 

Megastigmus. spermotrophus Wachii. 

spcrmolrophns Wachtl. Wiin. brit, XII, p. 21. istcg 

f‘ '^'Klipniis pinus Parfito Zoologist, XV, p. rjttP. l-S,')? e\tai<’ 

■ ‘‘vodigmus spermotrophus MacL)ougall. 'I'rans. Roy. Arbor. Sf<c., XIX. pp. 

1900. Figure an(] account of hal)il<. 

..'/I'g/rjHi- Crush V. Cumuli Sta, Pull. 20.;. pp. ;>79-:5Sl). Fig' . 

^VSO. 1900. 

spermotrophus Rolnver. U. S. I3ur. Bnt,, Tudi. Bull. 20, nt. \'I, p. 

IGO. 1913 
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Fc'Tnale.—Lon^^nh, ; abdomen, l.Smm. ; ovipositor, l.Gmn:. 

(jeneral color a yellowish l^rown. Face and cheeks lighter than 
the \'cnex. Face with fine lines radiating from the clypeus; vertex 
and thorax fmely transversely rugulosc. Head and thorax clothed 
with stiff black hairs arising from black tubercles. Median area n]\ 
pfistscutcllum, greenish yellow. Proiiodcum with a distinct median 
Carina. 

Ant<‘nme brownish, scape yellow beneath, pedicel nearly black 
above. including the cox;e i)aler than the thorax. The posterior 

coxa' clothi'd with still light -colored hairs, arising from black tuberck-s. 
Wings hyaline; stigmal club not surrounded by a cloud; stigmal vein as 
long as the width of club. 




Mak'. Li'ngth, 2.0 .‘bd mm.; abdomen, 1.2-1. 7 mm. (MeasurL-- 
ments taken from alcoholic sjiecimens.) 

Head, thorax and legs a clearer yellow than in the female. On tla' 
front of the pronotum a dark brown spot is sometimes present which is 
.sometimes divided into two Sometimes the front of the mesothorax i^ 
black and shows thnmgh the posterior edge ot the prothorax. Median 
and anterior imrtion of the j)ro])odeum black; sides and posterior 
margin yellow. Stigmal club' darker than in female, not surrounded lr\' 
a clouded area. 

Abdemum l)rownish yellow, black at base above. 

Described from numerous siteeimens of both sexes reared 
from seeds of the Douglas Fir sent me by Mr. John Crozier, <*1 
A herd oen sh ire , Sco tl an d . 

The egg as obtained hiy dissection of the female is white, 
smooth and spindleshaix'd with a very long pedicel at tlie 
anterior end and the vestige of one at the opposite end. Length 
of body of egg, .31) mm.; tail like process, .9 to 1.2 mm. 

The full grown larva is yellowish white with brownidi 
mouthparts; its length varies from 2.5 to 3,5 millimeters. Tl.'' 
surface is smooth without apparent sculpture and the hairs 
are very sparse and microscopic in size. The inner margin 
the mandibles is provided with three sharp teeth. 
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The pupa is yellowish white and in the female lias the 
.ivipositor curved over the back and reaehinj^ to about tin.* 
•niddle of the thorax. Length of female pupa, mm.; of male, 
2. a mm. 

Wliile originally a native of the Western United States it 
has been introduced into Europe and has there beenme a 
>tTious pest. The male of this species was deseribini by Par- 
!iii in 1857 as the male of M. pinus. Mr. (diaries (). \Valer- 
house of the British Museum has kindly sent me three males 
(.1 this species which he compared with Parfitt's types. Safro 
ilour. Ec. Ent., \T, p. 2S3. 1013.) records rearing this s])eeies 

from seed of Douglas Fir in Washington. 

The species listed under B in Riley’s article {Proe. Ihit. 
Soe. of Wash, II, p. 300) also belong to this s])eeies- They 
,vere reared from seeds of Pscndofsii^a dou^lassi, \(axifoIiti\, 
Abies magnified, A. grandis, A. amabilis and A. concolor. 

Through the kindness of Mr. S. A. Rohwer 1 ha\a- beam 
able to examine specimens from the U. S. Bureau of Entomology 
as follows: 4 9 4 0 ^ reared from seed of Psendotsuga taxi- 
folia from Yrcka, Calif., April and May. !> 9 2 reared 
Iroiu seed of Abies magnified from Talioe, Calif. National 
Porest, June, 1012; 1 9 1 from seeds of /15/V.v eoneolor, from 
bierra, Calif. National Forest (J. M. Miller, Colledor). 

Megastigmus aculeatus Swidcnis. 

i’i^raituilus (HulcalHS Swcdcrus. \'( t(.‘n>k. Akah, iiva Ilaivll.. X\'I, p. ’J21. 
/-■■rvw.’f.v fnllaris Bolieman. t'etensk. Akail, nya li.anh].. LI\’. ]k S'S-. is.'k!. 

^'.isliiiwus transversus Walker, JCiU. Maye I, p. 117. ISSS, 

I ■ >'p)!us pu)7ctum Foerster. Heitr, Flernmal, p. 2!l. isll 

f' vexillum R<ii7.v.\>ur'^. hhn. '1. FOirstinseet. il.ji 1S2. is js. 

f' Imnsversus Reinhanl. Herl, lint, Zeit<<-hr., I, p, "(i. ls.'>7. 

'f- jlai'us FaT.ster. \'erh. Xai. Ver. ])rfnss. Hlidnl, X\'l, ]>. 10!). Is.7). 

collaris Mayr. Verln /.nnk-lx,!. Ges. Wien. X.XIW p. l-t7. 1^71. 

U- flcw/efla<s Thomson. Flymen. Seaml. !\h ]). 1. 1S7.">. 
k'-'p.’.oajjaiMs cynorrhodi Perris. Ann, Soe. Ent. IT., l‘‘^7<), je ‘222. 

aculeatus Oameron. Trans. Ent. Soe. J.oivl., ls7!), p. Its, 
collaris Wachtl. Wien. Ent. Zeit., Ill, pi*. -IS. TL ISSt. 
aculeatus Croshv, fin part). CorniAl lT]i. Sta., Bnll. 2<m. jj]!. ;i77 - 
•‘i7n, lti09. 

Pemale.^ — Length, 3 mm.; abdomen, 1.5 mm.; o\'j]>ositf)r, -I mrn. 
General color brownish yclIcAv. Face and cheeks \a‘ll<Av; vertex 
b'^wnish yellow; occiput udth a narrow band of black above the open- 
Pronotum pale yellow behind, mesonotum black in front where 
b ywAvs through the thin ixesterior edge of the pronotum, the anterior 
b.'-s reddish yellow; axilla^ black except the inner angle; anterior hah of 
propodeum black or dark brown. Median carina of ]^n.»]jodeinn 
• ■ i.-ronounced. Median part of the ijostscutellum greenish \-clIow. 
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Antennre very (lark brown, nearly black, scape beneath yell^/.v, 
Le|:s \-ellow, w-mga hyaline, Sli<,Tnal club oval, not surrounded by a 
cloud,' tl]c sti;,nnal vein shf>rter than the width of club. 

Alxionien brownish yellow on the sides, dark brown above banrlnl 
with yellow. Dviposilor lon^wr than l)ody, black and curved, 



s. M Villas litmus aculeafus. 


Described from numerous specimens reared from rose seeds 
at Ithaca, X. \ . Fn Bull. Cornell Exp. Sta. I have con- 
fused this species with M. nigrovariegatus. All the other 
localities then; ^iven refer to that species. Figures 82 and S:; 
arc also ai nigrorar legal ns. In the collection of the U. 8. 
National Museum there is a scries of specimens reared from 
rose seeds im])orlc(l from Peking, China. I have also reared 
several s])e(“imens from rose hips from Heilbronn, Germany, 
imociired for me by Mr. Carl Ilg from his friend, Mr. Gustav 
Wieland. 

Megastigmus flavipes Ashmead. 

/lai'ipcs Aslunead. '1 rans, .Vm. Ent. Soi'. XIII, p, 128. 1880. 

“ Male, - Length, .12 inch. Head and thorax bright golden grem, 
face finely reticulaiely strigo.se; thorax irregularly, transversely 
coarsely strigose; antenive clavate, scape and flagellum beneath yellow 
flagelUiin aljove brown-black; the collar is rather short; the scuteliun: 
at ti|) is (lividetl l>y a transverse suture and with a raised rim at bordci 
fMxsleriorly ; alHlonu'n ovate, black; legs waxy yellow; \Mngs hyaline, 
veins pale, excepting the stignnal vein, which is b^o^^Tl, and ends in 
('ireiilar stigma. 

“Described from one specimen taken in August.” 

In the United States National Museum collection there i' 
the pin on which the type was originally tag-mounted. Onh 
the hind legs and one front wing remain. The stigmal cliu 
is large, very dark colored and appears to be surrounded l.p 
a narrow clearly defined cloud. 

In JSSS (Bull. ;>, Kansas Agricultural Experiment Station, p. iH 
Ashmead described another species under the same name, Megastigir'e 
flavipes. Through the kindness of Professors T. J. Hcadlee and G. 
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] )r;in. I have been able to examine the type of this speeiLS, Ii is a male 
l\^r\mus. As the original descri])tion is rather hrii'l I will pnhlish 
1 complete description elsewhere. 

Megastigmus albifrons Wallter. 
albifrotis \Va\k^v. Tran.‘<. Ent. Soo. KoikIou, iMi'J. •,». .‘'ll 1. 

Female.— length, 5 min,; abdomen, '2 mm,; uviintsitor. 1 mm. 
;..!)( lumen contracted in drying). 

Head yellowish white, with many l)laek jumetures from whieh ari^e 
hl;ick hairs; on the middle of the face the hairs are yelhwvi.sh; ;iii area 
i!-elutling the ocelli ami extending almost to the eye margin, lilaek. 

fh'othorax dull yellowish, the dnrsum marked with a wedge-siiapk d 
bkick spot from the front comer of whieh a l)[ack liiu* ctn‘\a-s amnnd 
akmg the lateral margin and almost reaches the pnsteridr edge of the 
segment. Central lobe of the nie.sonoium l)lack exee]il along the laU'ral 
ei-lge; lateral lobes brownish, blackish in tht^ center. Scntelhim black 
vxcejit along side and at ap<,'X where it is yellowish brown, Axilla- 
■jlack in the center, surrounded by yellowish brown'. Pnsl .seiiu-lhim 
wlluwish white in the center, black on the sides. Fropodcum black, 
-A-ltowish white at the sides. Pleura- vellowish white. 



Anii;(.*n:e brownish, scape yellowish at base and Is-lt/w. 
V'll-Avish brown; tarsi blackish at ti];. I'ronl wings li) aline with a 
‘hstinct brownish spot adjoining the hind margin of ilir aibmargliial 
V( in Ijcyond llie jimclion with the basal vein. Ikisal vein inmsnall\‘ 
hnlmct. Htigmal club .surrounded by an indistinct do-aded area 
‘■areel}' disccmible when viewed with a hand h ii^, 

AbdoTTien shining black above, sjiotled with ilull-yellowidi on the 
s and below. Ovipositor black, the extreme U]) yellowisli. 

Male. — Length, b mm.; abdomen, 2..') mm. 

Head similar to female. Thorax dull yellt>wish marked with a 
■ median line, enlarged in front on the pia^thorax, narrower on tli<- 
' lian lobe of the mesothorax and again enlarged on tlui seiitellnm. 
^ lateral black marking on the prothorax of tlie female is Iv n- 
" y laced with brownish. 
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Mt'sonuluin disiincily brownish. Axilkc black alon^ the anti 
margin. L(‘y^s more distinct ]y brownish than in the female. In 
Ion; winy' the brownish spot adjoining the submedian vein is n'M;-,. 
distinct than in the female, anrl tht* .stiynnal club is surrounded wi'.:; .. 
<li:^tin('t elouded area. 

Abdnnu'U shininy black al.)o\’e. Lfrownish yellow below. 

Deseribt'd from I 9 and 1 /. Placerville, Cal.,S Feb., I'.dh. 
Kcaref] by J. M. Miller from the seeds of Finns ponderosa. 
Received tlirouyh the kindness of S. A. Rohwer. 

Megnstigmiis canadensis Ash mead (Trans. Am. Ent. Si.k,. 
XIV. p. ISO. 1SS7). 

The ty])e in the United States Xational Museum is a male 
Pten)ma]i<l. 

'rhnniyh tln^ kindness of Dr. Henry Skinner, I have Iteen 
])ennitied to examine specimens of the ttvo following species 
in tltc* collection (»f the American Entomological Society. 

.1/. cceidoniyicc Asliinead '/. r. XI\h p, 185. 1887). 

Two specimens, male and female, both tag-mounted on the 
same pin. “IV Fla.. Ashmead'' and laltelcd tvith the name in 
Ashnusafl's hand-writing. They belong to the genus Lochilcs. 

.1/. Jicigertc Ashmead (/. c, I\k p. 185. 1887). One male. 
'I'hc head is glued to the card ])oint separately. The antenn;e 
are lacking, h is apparently an Encyrtid. “E. Fla. Ashmead.” 
.Name in Ash mead’s handwriting. 

d'h.cse specimens were jtrolnibly the ones from which Asl]- 
mead drew up his description of the species. 

In lS',)d (h \b Riley received a series of specimens of J/etj* 
asUgnnts reared from the seeds of various conifers by Mr. 
Uerntan Eorries. of Copenliagen, Denmark. He published 
(Proc. hint, Soc. Wash. II, ]j]). .35V)-d0o) an article on the habits 
or this genus in which he gave a list of the specimens reared 
by Mr. Horrics and data in regard to the host plants, I have 
examined these specimens in the Xational Museum Coliectic-n 
aitd lor convenience quote the list and indicate the species tc 
which each lot Imlongs. 

“’A. \ cry handsome species marked with black, red, and yelk'v. 

1 1 and \ trom ,i /eV.v magnifea a.nd concolor, somewhat smaller and pal. ;a 
ill, troin . 1 . grandis, distinctly smaller, much paler; IV, from -*• 
dfuubilis, larger and darker, o" and 9 of all varieties. [,!/. piniis Park'., i 



North American Species of Megasti^mns. 


r'l:]] 


m 


“B. Entirely yellow species, also varialile; juThaits iwo spreies 
• 1. ivom' Psi'iidotsuga dou^hissi [tiixifoliii] j"* aiul v; II. frnni 

i nuignidcii; III, from .1. grandis; iV, I'rom .1. amahiHs, \’. imm 
Y r. ■ ' [.l/. ././(»( W:., 'till. I 

Very small, dark species, very similar U) sinali ^lurinine: .»[ 
a . i'unMK'an',!/'. sirobilobins. Prom Tsaga [mcrtaisiuHdi liooknidihi. ‘2 

[ . 1 /. /.s/Cs"’ "• '-p-! 

-I). Entirely black species from japan, Prom .l/)/(Sv P s' . 

*[J/. hot fit s! n, S|).| 

“E. . 1 /. Ratzeb. from Di'iiinark. 7 ? 



10. Mc^dsIi'Jiitus horriesi. 


' horriesi ii. s]). 

IS. laali; -Length, rilKiur 'A.'A mni, 

H- ah. thorax anfl abdonuai dark hnavn, ru-arlv hlack; y.-llnaisii :in;nnd iiK.iiih. 
fit the tyi)C still in pupal sla-ailis. S<'api' hoiuui^h iigiiii-r nrniatii. 
I.,-; l.rownish vel'hav. the \)i>^Wvvir tVm-ira .larkrr. ('-xu' dark hr<avii lila- th.- 
■: ua\. Wings hyaline, the stigmal club \vith'.*nt a surrouTidiug t lund. Uvi- 
■‘'.r as li>ng as al)donK-n. 

iK-rribod frcim two I'emales in rather p'«ir eendihon. Iban-d iiy Mr. 
ii P'-rric-s from seeds of Abies mariesi fnan japan. 


’I'AHLH OF HOSTS, 

'!. y :i!ed!iis Swuderu.s — Rose seeds. 

‘A’u/rfor^ Walker — Seeds of Finus pimderusa. 

'■!. ■ rri-iedndis Ratzeburg — Seeds of Sorinis. 

-’"rriesi Crusby—Seeds of Abies mnnesi from jajjari. 

'•/. Fu ipes Ashmead — Unkmavn. 

idsiocarpre Crosby— Seeds of Abies laswcarpn. 
eierovariegatus Ashmead — R<jse seeds, 
a t‘hy\io((trpi Crosby — Seed capsules rif Fhysocarpu'^ upuliiolius. 

A.pinits ParflU— Seeds of " Picea bractenlar Abies nohUis, Ahirs nuii-mliui, 
-Hurj' coKcolnr, Abies grandis, Abies aninbilis. 

p‘'rmotrophus Wachtl — Secfls of Pseudotsuga laxijvhd, Abie:: nviguificd, Abies 
‘.^(indis, Abies amahilis, Abies concolor. 

■ Crosby — Seeds of Tsuga mertensinna hookeriann. 
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ac:k\o\vlkdgme\ts. 

My indebtedness to the many persons who have aided me 
in the ])reparation of this t)aper by the loan of specimens an-l 
other materia] anrl in other ways is duly acknowledged in tlie 
preceding page s. My thanks are especially due to the author- 
ities of the United States National Museum and of the Bureau 
of hhitf>nn)logy at Washingtem for the loan of many specimens 
and to Mr. C. O. Waterhouse of the British Museum for an 
examination of Parfitt’s types. 

The drawings were all made by Miss Anna C. Stryke, of 
Itlnica, N. y. 



THE NEUROPTEROUS GENUS PALPARES. 

By Xathan Banks. 

To the genus Pal pares belongs the most inagnifR'ent ol ihe 
Waropterous insects. Their large size and contnisting mark- 
::;gs has attracted even the collector of butterlhes so ihai imw n 
o'nddcrable amount of material exists in the various nmsi'ums, 
.. much more representative colleclion than any other gnmp 
( • exotic Ncuroptera. 

Having recently seen many of the C(dleelions and having a 
!iainl)er of species in my own, I have endeavored to {►repare a 
table with such notes as may be useful in identifying the var* 
iiais species. 

.Vfriea is the home of the genus, two s])ecies occur in Southern 
Ihirope, several in India and Persia, and one has bi‘cn taken in 
tile Madeira Islands. Elsewhere there are none, nor evcti a 
t losely allied genus. 

Several attempts have been made to divide the genus. 
Hagen made Stenarcs for titose species in which the costal cells 
■vere crossed. This character is often variable in dtAaTgimenl, 
in many Myrmelconidac, but in Palpar(\s it appears to be mf)re 
('instant: the species of Stcuares always have two rows of cells 
mr most of the costal length, while in the true Pal pares it is 
'.^re to find even one cell crossed. Paucxis was en/alta] by 
Hagen for certain small, broad-winged species, the tyj)e of 
v.hieh has a thickened subcosta. Until belter characters are 
given, it is best to keep Panexis as only a siibgenns, 

McLachlan proposed to divide both Pal parrs and Stniares 
ii' Cording to whether the outer margin of the wings were strongly 
>inuatcd or not. Thus Symmathetes is for speci('s of Pal pares 
wuh sinuated margin and Crambomorphas is for those Stniarrs 
^'Hth a sinuated margin. However as we know more h])ecies of 
Palpares it becomes increasingly difficult to tell whetiier the 
inargin is strongly sinuated or not; thus P. amitniifs, P. in- 
sular is, P. incleniens and P. latipennis all have the margin 
laainly sinuated, and other species show this character in a 
'light degree. Lately Navas has proposed various new genera. 
■Mjju for P. tigris which has apparently two radial sectors, 
altlmugh in reality it has no more longitudinal veins than 
' ' her Myrmeleonidae. P. tigris is so closely related l)y other 
•xmacters to species with but one radial sector that 1 cannot 
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consider it gencrically different from Palpares, Palpareli.', 
was made by Navas for P. spectrum, but P. ovampoanns c* 
nects this group with the section of P. flavofasciaiiis. 

(jolafrus was made for P. oneili on account of the emar-:- 
nation at base of the fore wing. I suspect this character exi>w 
only in the male sex, besides P. oneili is otherwise related 
P. radiatus. 

If these names ar(^ to be used for subgencra, others should 
be created for other sections or groups. In the appended iiotr' 
I have given certain facts regarding the anal venation whiriu 
although not suihciently different to divide the genus, aiv 
fairly constant for each species. The color of the legs is vai- 
uable, and I tabulate' the black and pale legged species below, 

The {‘olr)r of the vertex and tlie ])resencc of spots on thorax 
and on abdonum are also very useful. The point of origin 
the radial seeU^r in tlie fore wings is also useful; in P, libeliit- 
loidrs it is as tar basad as the cubital fork, in many other speeir-. 
it is ])lainly beyond this i)oint. 

The ])alpi are varial)]e iit length according to the specie-: 
in P. UbcHidoides the last joint of the maxillary palpi is miuh 
longer ihaTi the sjxice between the eyes, in P. speciosus, P. 
mocsfiis et(\, it is sliorter.The male a]}pendages also vary in 
length, ])ut little in slnicture; in P. speciosus and allies tlu/v 
are very ‘<hort, in P. tigns very long and with a basal tooth. 

Tlie markings of tlie \eings, although variable in develoc- 
nienl, luv t'xtremely useful, especially the shape of the a].)icii’ 
marks. It is doubtful if the character of median band acn-- 
hind wing is of s[)eciric value. The size of species does ikx 
^' ary much, Init the width of the hind wings does vary to soni'-- 
extent in the same siieeies. The width of the face between tlir 
o\-es is very narrow in Pal par ell us and the fiavojasciatus groin x 
in others wider. In the table I have placed a number of 
names as synonyms, based (in most cases) on my examinatioi! 
ot the types, but lam quite certain that a still greater numlx-r 
should also be placed as synonyms, or at most varieties. Ail 
the species allied to P. speciosus are probably but forms "t 
that species, for the marks are all on the same plan and tl'e 
male genitalia the same. Likewise several species will latir 
tail under P. trisiis as collections are more extensive. 

P. cognaius Rbr I have not seen, nor been able to place h: 
its habitat is unknown. 
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Arranj^ed according to the color of legs they are as follows: 

■ all Mack, of pale on part of tarsi. 

’ V ftt t Cdjfer, digitatus stuhlnuifini, J^uvoftiscialus, ft'aiii-us, fot v, 

:K>it!aris. spectrufn {and allies) d<i)thirt‘ii.sii, (igroidi's, iih'u'r .',f , ii}in!t !is:i.s, 

( pardaloides. 
with pale on femora or tibiae. _ 

■ihciluIdidt'S, hipduus, pardus, ificlenicns. latipennis, ny{(\inus, ,i t-r !ns!ts. 
.•’d'rfs'. obsolclKS, ma!stus, intcrioris, atigu.'itus. sparsus. r,idid::i\. 

(urtuniccits, zcbralus. 

The species may be arranged in the follinving groujts: 

itroup. 

111. luiles also obscuripcnnis. 

ii.-a 5 ,'nnn.). 

[iK-lmh-s {(ittinudce, iuariini and cofUfuriHi. 

•tii.ah.oajpas' group. 

Inehides also compositus, forniosui, dnfnarvusis, v( a;/;/?, o '.'/.■.vv, and 
-It'ganlulun. 

< .v »/a griiup. 

hu hides also rolhschildi, aslutus, and ovtunpoanii'^ . 
as gr‘ini» 

Ineiudes also /ra«.s 7 a/)(.v and ion/n^/tirri/ns. 

.;.vvj.'.v;,s group. 

In.-hi'ie.s also digi/a/ns, cujlcr, innit!^, afuhhnnnni , .and duhiosn.'^. 

!e 'Slulfiths grou]). 

ineiudes also pa pilionaidcs , Itispanus, pcrcht'ninl anti Icsicllnlwi . 
group. 

Ineiudes also zualkcri, and atigustiis. 
group (.Ve.v<i). 

Includes also a'^rdius, ornalus. 

;-!fd;is group. 

Includes also (igroides, zebratus. 

:n;tis group. 

Iiii heles also hiierioris, obsoU’tus klugi, twlcusns, inUus, miiiiU-. pfirdahadr -^ . 


■p'y.'oies group. 

Incjiidi-s also sohri>!us, fiirfunicrus , ahy<;.sini<:i(s. nywanu'). 

‘'p’d:;uit'S group. 

[nejudes also inclenieas, inc am modus, iatipfUtUis, raduitus, o;o<’'o;.,a.v. u iirilt, 
patieus {infirmits}, and karrootiniis. 

•• a'dnh- group. 

In' ludes also nmitinus. 

. po group. 

-Vo others known. 


The African species are tabulated below, after which are 
the Indian species. 

TABLE OF AFRICAN SPECIES. 

L Hind margin of fore wings with a long e.niargi nation at liase; wmgs narrow, 

streaked with dark ^ Per. 

Hmd margin not cmarginate near base — 

-• Anterior apical margin of liind wings straight or slightly cyneave, tip acuP-; 
large heavily marked species the outer margin ot wings sinuate. . .gigfis Jdal. 

Anterior apical margin of hind wings convex ■ - -i. 

•>. Hind wings mostly black on the basal part before ».'uljital fork as el.sewherc; 

with only isolated pale spots ]• 

Hind wings largely pale, and pale on basal part before the cubital fork. . . 
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<i, 


10 


11 


ij. 




i.>. 


h;. 


17 . 


IS, 


10 . 


‘JO, 

21. 


Wings s!fn'i'.T, aeutt:; at tips; hin<l pair with a pale apical streak 

karrouumis : 

Wings hroa-ifr, nrjt acute; hint] pair without apical streak; several isolate ; 

pale spots vf^ltzko'ii'i Wt-f . 

\'erlcx (lark or hlackish, k‘gs \vhi»l]y hlaek 

Vertex pale, with a me-lian dark stripe, or at least outlined by pale spots, 2'. 

A large spot at or near the cubital fork in the hind wings !>, 

.\o spot iit-ar euhital fork in hind wings, the base being all pale 7 

In hind win.gs llte dark extends along the eosta to base 

111 hind wings the dark does not exien*! oj base, at most some isolated da;., 

marks. 1" 

Ff.re Wings uiih targe pale s])aee in tlie midtlle, wings rather slender 

ovattipoanus P. - 

I'i.re wings witls-nt .a large pale sjjaee in middle. ic 

H'Uli wings witii isde ]>ost-stignial band.s .tper/ram Hi : 

'I'hcse baiidN i-rok( ti into spots rothschildi \\\-: ■ 

h'ore-wing; dark, with Idaek i(an<is; hind wings witli nearly two-tltir i 

Idaek with small white <pots; exprmse over 1(H) milliira'ters 

ofiscuripoinis S< i 


Id>re-wings V( ll'-w!sh or hvaliiu' in ])a]e arenas ,11. 

'Idle Mibcosia of fore wings tlnek-ene<l ra ar tlie stigma, wings ydlow wid, 

dark ban'ls, hind wing;s very broad. htteus Timid 

ddie subcosta ('f fore wings lUil ihiekmicd I'j. 

Median Isand <'l' hind wings <Io( s n<,t riaeh tt]) to the radius, but from rni<!'i;^ 

of wing 1 elnnd, in form of tlirei .spins contamifiatus Hag 

Median bsuv! of hind wings reaches across the wing from railiiis to Inn: 

margin Id. 

Ap<-x ( t fo[i -\\ ing> dark with a dislinel ])ale bund before it 14. 

A]>ex wilh.out .-.lull marks 1-V 

hark bands of hind isings not connected Jlfirofftsfialus McLae;.. 

Dark bands (g' liiiid wings eonimctdl com pOSltiiS 

lM,re .'ti!'! iniid wings with afiiial marks in the form of longitudinal streaks. 

elegant ulus I\r 

'('hese Mi.irks not in the itirm of streaks, but band or spots fesfirus (.dors'.. 

Sinait viTv bi 'ad-\vingeil s])eeie.s: greatest breadth of the hind wings me.:’ 
f'cvond the middle; bas.d band of the fore wings reaches to the hind inargii.. 

trnnslafus Walk. 

harger; wing., more slender; greatest breadth of liind wings at middle 

ieiigili or (H'fore 17. 

Hind wings witli the stigmal band broad and, in front in tw'o parts; wir.,i: 
not yellowish; l)asa] band of hind wings nearly acros.t, or in two nearl; 

connected '■jiots cataraetd: P-.r. 

Hind wing.v will) the stigmal bantl entire on the front margin h- 

Abdomen pale ycllowisii nal; wings yellowdsii l)row'n; small species; band- 
of Idnd wangs narrow, apical mark in form of two siretiks. .bijasciatus Uliv. 

Abdomen jiah' on Inise, darker toward tip I't 

PrtUK-Uim with yellow each side; fore wings often more or less yellowish, an : 
the nic'lian and stigmal linnds often only spots with dark border.s; thor:o; 
\ery hairy, not showing tlte j.-ialc spots, male appendages very short . . .21. 
Pronoium with two yellowish spots on front margin (maybe connecteo.: 

pale inodian spots on thorax visible 2’*- 

Few spids between stigmal and median bands in fore wings; apical mark.:;'. 

form of streaks damarensis Mcl. 

Many s|50i.s lietween bands; apical mark not in form of streaks,. Bk: 
Bands of hind wings conneeved together; apical mark of hind wings cnclosc.- 

but one pale spot stuhlmanni Kol ■■ 

Bands of hind wings separate 22 

in fi're wings tlie small basal spots are arranged so as to leave two clc .' 
longitudinal streaks; stigmal and median bands of hind wings reach acr:.- 
with two or three fingers each; sides of pronotum more narrowly yello ’ 

digitalus Gerb 

Basal spots of fore wings not arranged to leave clear spaces; sides of pronotv. 
broadly yellow 2.’. 
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:l'). 


U. 


[1 


Hind wings tossfllate with spots along the hiiiil ImriUr 

Hind wings not lessellaU’' with spots along the hind h.,rdrr duhioMts IVr! 

IJands of hind wings reacdi across; wings rather nu^rr navo-w s^riio.\us 

Ihan<ls of hind wings do not reach across . , LVi, 

SjKits greatly reduced in si'/e .i-nro \av. 

Spots of moderate size.....^ 'e/rr Ihtnn, 

A large spot on the forking of the cuhitus in the Ihnd wing " *,1, 

Only a small dot on this forking, but sonk t imns there are marks near lo , 

above or around the forking A;’ 

Hind margin of both wings narrowly, evenly futm-se all along; '-tigma! sp-a 
of fore wings hardly reaehes the radius; bands of hiivl wing-, nt.! leaeinng 

across the wing js' 

Hind margin of the wings with at most separated dark n..i evciilv 

I'uniosc all along, always some ])ale spares . . 

I'k-re wings with apparent !\' two radial .set‘tt>r,s arising ehe.r Oigeibi r; iti.- 
lower of the apical spots is triangular; no band beb>w amentia'. .//-ir/v Dahii. 
l-h.re wings with Imt one radial sector; a black band below ant'ima’ , , L'!t. 

Stigma! Viand of hind wings conca\c within; low< r ajiiea! mark et fi.n- wiItg.^ 
iiardly in form of two streaks ontnhis \a\. 


Stigmal band of hind wings not. eoneave within, oHm bia 
mark of f<tre wings in form of two parallel, sliglitly eurv< 


11. lowiT apical 
■■■ire.iks 


I lersi . 

i'<>re wings with many small dark spots, and no large spi.t-; li.uid-- . .dl. 

i'ori' wings \vitii large' .spots (].ierhaps netted.) or bands , . d.k 

Hind wings with all small sjiots :V_>. 

llmd wings with s<ime moderately large s])<its did. 

Ia'ngitu<biia! space behind the hrsi branch nf radial seci'C- i:, tovt- wing-, p.ili', 

unmarked ^junsus Mebaeli. 

d'his space with spots as clscwlierL' .\'‘hriiiii.\ I'er. 

W-rtex greatly swollen; thora.x with ful\(*iw hair; sjuUn in bnui wing.; mostlv 

r<>undc<l ... . ... tuiUo-iti rus Rbr. 

\ eriex not so swollen; som(' spots in him! wings in ihi- liprm of ^ 'n-aks . . .dl. 
Longitudinal spaci' l.n.'hind the first liranrii (»!' r.adial -rt’-a- in fure wings 

mostly iinsjjottcd //.'o'v.\onV wv K. 

Tliis space with spot.s as elsewhere; hind tvings with m' d'iin -p<'ts. :i spot or 

str<.'ak beyond ami apical streaks uyu 'nnr-. Kolbe. 

Apical marks of hind wings in the fmaii of 1< lugitudinal :-pot'. o: ir.-;ik . .dii. 

Apieal marks not so; transverse ..Vd. 

A ''iibmarginal line in fore wings dt*. 

Xo ;'\ieh line; Imnds of hind wmgs not a( ros-; d7 

Hands of fore wings usually small and faint; hind mar.gin "t v.iiig-; witli 
long eurvcfl streaks reaching towards the batid a b'n;oi:! :ioi poio-;]. . , 


Hands of fore wings :lisiin(,'t; hind margin of not -.i, plamb..' 

streaked, mostly short sj.»fpts: femora sjioited .ds. 

Larger, spots not broken ujj inueli; lu(.'e mostly tplm k; jjipplicin n not iriijet) 

Irislts Hag. 

Smaller, spots more broken up; the mah- ajipeii'hige-; diort- r; narrow band 

I>elo\v antenme; abdomen strijied nf/ern/rrs- Kolbi-. 

Stigmal mark in the hind wings divided, not rea> bing te r-- ; i'om- wing., wiili 

an apieal cloud Kolb<-, 

l^tigmal mark in hind wing entire; ff>re wings with apieal tn tiks Id. 

btigmal mark of fore wings in form of a streak; -ligmal band of hin<l wing.s 

not across immnisu': \h I., 

f^tigmal spot of fore wing band-like ^\. 

btigmal and median bands of hind wings not across similis Slit/. 

I hese bands reach across . , n Stilz. 

Median band of hind wings with a projeetirm toward the cubital fork, or eh'i 
a separated spot near by; stigmal V>aml with upper inner jjrojeetion and 


also one behind LL 

X'o such projection to median band, nor a separated sp<<i near by M. 
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43. 


41. 


tf). 


•iti. 


47. 




1 !). 




■)! 


:>(i. 




i)S. 


■V*. 


(K>. 


()L 


02 . 


Median narvl rif hind wings ha.s a projection toward the cubital fork; 

spcci'-s latipennis J<‘ r, 

Median l/and not with a projection, but a large spot near the cubital fork , 

inclemens 

Fore wiiigs with frair (list inct bands; hind wings with straight bands; no d. •. 

along hind liordcr of either wing normalis Na-. 

Fore wings with but three bands; iiands of hind wings not straight t.',. 

Median and sligrrtal li.'inds of hind wings connected amilinus Kol',- , 

Mt‘<!!ari and stigma! }ian<!s separated In. 

Merlian bun*! hind wings reaches across; bands not netted 17. 

Median band doe-, not reaeh arrows the hind wing I'l 

Stignial i.an 1 of i\vi» more or less connected bands; apical mark of fc^re wi:..; 
entire; a large eos,taI snbda'isal sfiot dark; (juter margin of wings plaiioy 

sinuate H, 

Sligmai band of b\it one bani\. perha\)S with projections; no large suVeliaeb 

eosta! spfjt in fore w iiigs . . h 

Aineal m.-irk of ftae wing.- entire; inner projection of stigmal band of !;i!i ' 

wing", ibret ted backward hisulans Mi [,. 

Apical mark of fore wings diviiled; inner projection t>f stigmal band of i:.-. 

Iiind wings (Hreco d upward lenlus Na-. 

Jj.and- la ited; nicintn band of liind wings with einargination rm the irin- r 

-iile X'a-. 

Hands noi netted; iriuil wings rather broader in tlie midille aO 

I'ore wiieg- with many naulrrate-sizeil s[tots; the stigmal V)and very sP';.:'.. 

nil r,;her bands; Irom Madagascar .pnrdrr/oules U'eeli 

I'ore w:!ig- with oiiI\' small dots artd bands; median I)antl (jf hind wings wid 
an emai'ginal loll '-n inner si hy largr^ sjiot on itiiddle of hind margin. . , 

ulalus Xav, 

Abiioinen \eI!o\v. each .segment with a broa<l bla<'k transverse l>a.sal ban :; 


no ]. .jigitudin.'i! stj-ipe; wnng- broad, fore wings much sgiotted; in liin : 

wings the bands not across, or ojily lyv connected spots hispanus L 

Abdomen with the segutetns not banded, sonieiimes lineale or spi;itted . . . ai’ 

.\]i;eal m.arks of hind wings in tlu‘ form of twi> streaks no. 

Apical m:irk of hind w ings t imnsWTse or in spt>ts a7 

S!igm.,'il band of Imvl w'ings tiot nsaching across 'd. 

Stigmal l>and of li;n.d- wings reaclting across i<it\in:(t(C F* 

All rtiark's m the form of stretiks in both wings radiaSus R!''^ 

.S. ane .-[H - or bands . . -W 


Spots ni'ttc'i; !s)sal leind of liitid wings not reaching ti..)ward 'tase; abdontm. 

yt'ile.w with dark sp(>ts tessellaius Ri'". 

Spots not netted; b.asal s{)ot usualh’ reaching toward base -V'. 

Four siigntal spots iit Inn-l wnigs iucommodns \Va!s. 

I'wo r’tgntal sj'ots m hind wings; :i submarginal line in bruh wings 

imniensus M' I,. 

Two stigma! b;ujds in hind wings (or broken into spots);' a submarginal row 
of >po; , cephalotes Klitg. 


Bui one stigmal band in hitvl wings 

Median liand of hind wings reaeh across; small spots along hind border: 

alulomeii ilark. not spotted h'V 

Median band not across; hittd wings witli many small spots; abdonten yellow , 

lineate with dark -‘'e 

Abdomen with small spots and dots; bands of wings netted. . .percheroni Gue: 

Abdfttnen lir.eate, or nn.'slh* dark; spots in hind wings not netted 

libelhdoide^i b 

Stigmal and tnedian Itands of hind wings connected; apical mark of hi:: • 

W’ings entire walkeri va' 

These bands .separated Ob 

The stigmal hand of hind wings is connected or nearly so to the apical whir! 

extend.s along the hind border 02. 

The stigmal not connected to apical, and latter not extending along the hi:, 

border; hind wings ver>' bro.id in the middle walkeri Mcb. 

Hind wings quite narrow: from Xorth Africa .* angustus Mcb. 

Hind wings quite broad in middle; from Madagascar martini Wee!:- 
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Palpares gigas Dalinan. 

XIX, Fij^urc 17, an<l Dairy, FI. U. 

The fourtli anal of f. w. with ihreo or four hranchrs aiul ilirco 
, •■.,.<-vcins; the third anal in h. w. ]la^^ a strong <‘hh<im' vuiii up o. str- 
i - a] anal. Male appendaj^cs nearly twice as lony as iIh- last two 
M oments toj^elher. 

Palpares moeshis Hay. 

Fli^urr - Plato XIX, Fiyurc lo; Hagon, MnzamPipno i^apor. 

'I'he fourth anal in f. w. with four or five branelics aud liee nr itinrr 
^T(0<-voins; the third anal of h. w. practically runs intn the sirnnd. 

with two or three cross-veins before it. d'he atttenna' ari* Imiycr 
oian in P. ^i^as; tlie tliorax witli brny white hair. Anal ap]HMiihie,c:' 
o' male, Fiy. bb. 

Palpares obscuripennis Sidimidt. 

In yeiicral this resembles a \aTy laryt' J\ spectrum but tlie Inn' 
ii-es are plainlv tinyed with pink; the jKili' liasal part n| hind winys is 
'■•ilky and the 'black has no complete paU‘ bands, but median and 
O'yinal pale bands reacliiny one-half w.ay across winy, twn spots near 
,-:ae\, and two to four near ihc' liinri iiorder. 



Fig. 1. Palpares obscuripennis Schmidt. 

1 have seen it only in the Stettin (type) and Berlin Museurns. 
it may be the P. fulvus McLach; but I was not tible to find 
Mc'Lachlan’s type in his collection nor elsewhere. 

Palpares martini Wcelc. 
i'lgure— Van der VVcele, Madagascar, Figure 3, 

This species resembles P. walkeri, and in that species the 
' , ical mark sometimes almost connects to the stigmal band. 
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Palpares cataractae Poring. 

FiKUTc-'lVTin^'ucy; and Stitz (as obscuratus). 

Third anal in h. \v. nins into the second, and is connected oner 
twice t(j the fourth anal. 

This has been rcdcscrihed by Stitz as P. inclemens W. var. 
obscuralus. 

Palpares voeltzkowi Kolbc. 

'--V'lii drr Wrclr, Madagascar, Figure -1. 

A remarkable species, not only on account of the almnn 
wholly black hind wings, but also in the very slender abdoine!i. 
Van (ler Weele figures (p. 200) the male appendages. 

Palpares insularis McLach. 

\’an <!rr \V( rl( . Madagascar, Figure 0, also the male appendag' - 

page 'J.VJ. 

{'ourlh anal of f, w. with three ])ranches and one or two cross-w-i^a 
to 1h(‘ third anal, d'hird anal of h. w. sim]jlc, two or three cross-veivi' 
to second, noiK- to hiurth anal. Black band below antennic present. 

P. hihh'bnuidti is the same species. 

Palpares amitinus Kolbc. 

I'lgurr \d'in diT Wi'clc. Madagascar, Figure 7. 

I'ourth anal of foiv wings long, with four branches and four or tiv'- 
connections lo tlu' third anal; third anal of hind wings simple, with Iva- 
cross- veil IS lo the second, none to the fourth. The legs are Idach: 
there is a larg(’ intt'raiitennal mark reaching much below the anlenntc 

well as aho’cc from i‘ye to eye; the outer apical margin of the f'n- 
wings is slightly sinuated, as in several other s]>eeies. 

\hin (ler Wccle also figures (]). 202) Llic male appendagv- 
whicli are short like those oi P. spcciosiis. 

Palpares furfuraceus Rambr. 

I'igurc •\a\ a.< (as t'qin'siris), iinneria. X, p. 50, 

Readily known by the greatly swollen vertex and fulvous 
hair on thorax, which was noted by both describers. It occurs 
in West Afric<a. 

Palpares sobrinus Poring. 

I'igurc — IVringucy, ItMl, ]). dIJ, Figure S. 

I can find no differences between this species and P. niabj- 
ins Xavas; but I have net seen the type of either species; but 
judge from the figures and descriptions. 

Palpares nyicanus Kolbe. 

Figure— Kolbc, original; and Peringuey, 1911, p. 32, Figure 1 {as (Bmulus 

The third anal of h. w. runs apparently into the second, and w!.n 
four or five cross-veins lo the fourth anal. 
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P. cemulus Pering is, I think, the same species, and it is also 
!i:^ured by Calvert, Proc., Acad., Nat., Sci., Phil. ISOO. plate 
X. hg. 2. 

Palpares abyssinicus Kolho. 

The third anal of h. w. is sinii)]e, and no cross vein tn fimnl). 

This species is very close, if not identical, with P. fiytranus. 
the spots arc arranged in oblique streaks. 

Palpares sparsus Mcfaieh. 

l-':>;urL — PiTingiioy. 11)11, p. ^^2. Fij^nn' 2, 

The third anal of h. w. is simple, and no eonneciion to tonnli anal, 
hat one to second. The fourth anal in t. w. is oiui‘ nr [ w'kv Inrked, 
.'uai with two cross-veins. Xo IkliuI below anU'iuue. 


Palpares radiatus Rain])r. 


]• igiiro— Rainbur, original. 

I'he fourth an.al in f. w. with three or four In'anehes, and Iwn ..r 
'hive cross-veins; the third anal in h. w. nins into the simnd anal, 
'rhe-iualc apjjendages (Fig, - 10 ) are cur\a‘(l and as long as tin- Iasi srg- 
mral. and enlarged a little at Li]>. I’hero is no baial und<’r the anteiin.e. 

There arc but few specimens of tliis in Euroiiean collections. 


Palpares incommodus Walk, 

I-igiire— Plate XVI 11. Figure 2, aivl by Siir/. (ruhr., ms ) .tn.l by X.ivie; l.i-' 
rb’b' t . 

The third anal of h w. appears to run into the seeinid, two cross- 
vrins behind to the fourth anal. In fon' wings iheix' is no liiu' neai 
dio outer margin parallel thereto, but obli(|ue strc'aks outlaid, 

P. costatus Nava.s is also this same species as well as P. neli 
and P. rube seen s Stitz. 

Palpares latipennis Rambnr. 

1‘iguro -Plate XVI H, loguo' 1. 

The fourth anal of f. w. has three or four branches aial tom oi (i\ fr 
cruss-veins to the third anal, fhc third anal of li. w. is simpl'g wiili 
iuwTal cross-veins to the second and one or two to the bnnt!) .m.il. 

The PJurfuraceus of Walker (not of Rambur) is this species, 
Walkerks identification of P . cephaloies is also this si)eciL‘S. P- 
predor Gerst. is this species. 

Palpares inclemens Walk. 

Figuru— Plate XVHI, Figure 5. 

The third anal of h. w. runs into the sccfmd anal and with tine or 
tw. rross-veins to fourth. The fourth anal of f. w has Ihrce or four 
I'nmxhes and four cross-veins to the third. 

Sometimes the basal spot of hind wings is narrowly conncctea o 
th-; median. The wings especially the front pair are slightly smuatef 
bn the outer margin. 
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Palpares pardaloides Weele. 

Fi^urtd !)>' Van Jcr Wcele, Madagascar, Figure o‘, also the male ap{x: ,/ 

( ill page Z')7. 

Fourth anal of f. w. with four branches and two cross-veins ; i: --! 
anal of h. w. sim])lc, no cross-vein to second. Legs deep black. 

In the Brussels Museum is a long series from Madag;i-:^ 
that tends to connect this species to P. insularis, 

Palpares nigrita Xavas 

Figure— PIulc XIX, I'igtiro 27, atnl Xavas, original. 

Fourth atuil in f. w. with two ])ranchcs and two cross-veins; 
anal <jf h. w. simple, and one straight cross-vein to the second anal \ 
band iind{T antentn'e. 

P. languidus Xavas apjtcars also to go here, but the iigv-- 
of the hind wing is ]:)roader than usual. 

This is a species that stands in the Rambiir colleeti^.-; 
with the label P. mauicatus R., P. tigris Walk. var. dc 
Dalm, and also a label “Seneg’' Rambur’s maiiicatiis accorili::.: 
to liini had two radial sectors like tigris, and with no locality 
Ial>ch so [ camiiot l)elievc that tliis specimen is RamburX ’y:-' 
of P. manicatus. I figure the hind wing of this specintw , 
(figure 27). 

Palpares walkeri McLach. 

i'ignre PlaU; XiX, Figurv 21; Xava.v, Bri'leria X, p. 35. 

Foiirtli anal of f. w. with twf) or three branches, and two cro.'is-M 
third anal of h. w. simple, three or more cross-veins to second, and 
to fourth. Xo laand under antennae 

P. dispar Navas seems to be the same species. 

Palpares angustus McLach. 

Figure -Plate XVI 11, Figure 7. 

Fourth anal in f. w. with three branches, and four cross-veins: ti'.:*;: 
anal of h, w. has an oblique cross-vein to second and two cross-w ir.- 
before it. Logs all dee]j black; the stignial band of the hind wnp' 
sometimes lias an upper inner projection. There is no band u-a’a' 
an ton me. 

The variety oranensis grades into the type. 

Palpares hispanus Linn. 

Figure— Xavas, Insccta, Pill, p. 26-5. 

The fourth anal of f. w. has one or two short branches and ■ - 
cross-veins; the third anal of h. w. is simple, with an oblique cross-’- ri 
to second, but none to fourth. The marks on the abdomen (Fig- 
are very characteristic; as in other species there is much varialiori 
the extent of the marks on wings, and in the width of the hind wnw^- 
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Palpares libelluloides Linn. 

. figures in European litrrLiture. 

F'-o fourth anal of f. \v. is very short and curved, wiiU ono cr two 
; and one or two cross-veins. The third anal of h. w. is sinijili*, 

,:-'n diyhtly oblique cross-vein to the second and none lo the fourlli 

l\ chrysopteriis Navas is tlie same or a slight variety. 

Palpares tessellatus Kbr. 

; idlin' I’lnte XX, Figure ^'2 (marks uf aFildiuen), auii Stitz (as nnnulnUis ). 
'["'■io fourtli anal of f. w. has two branches, and one or two eoniieo- 
•.>; ilie third anal of h. w. is snn]de with one or iwo siruigln eruss- 
• s. \o dark band uikUt the anUniKe. 

f\ ininidatus Stitz is a synonym of tliis species. 

Palpares percheroni (iiu rin. 

i'ig.'.re -(uicrin, Iconog. Kegu. Anini., l^late ()2; (tray, King-!., Plato 

:j 7, i-’F^uro 1. 

Tiu.- tourth anal of f. w. has two brandies and dik' nr no (‘nnnrction 
''anl; tlic third anal in h. w. sinyile, witli a soin<'w]iai nbli(|tK‘ rrnss- 
•.'la to second anal. The male a})])endages are I(mg and (nirved. 
Tho abdominal marks arc figured on Plate XX, Figure ;ji. 

Palpares tigris Dalm. (Nosa). 

; ;g’,.ro -Xavas {ralceula, U'onina^ litpifia, panhtui, an:I Inimctus <. 
rile fourth anal of f. w. has two or three branehos and Iwn nr three 
oo-Helinns to the third; the third anal of li. w. is siin])le, {‘nniircted 
the second and sometimes once to the fnuri h. 

I\ nuiuicatus Khv. is this species according to his description. 
P. hanuifa is a male. P. tigris, calceata, hamata, sylpJus liave 
‘(Site large spots; P. leoniua, lupina. and pardina have smaller 
A dfp of fore wing, see figure 45. 

Palpares aegrotus Gerst. 

' •— X'avas (as lonfu^icorfii^i}, Kolbe (u.s suhmnrulnlus i, and Slitz (as 

' '■‘'•uujilafus). 

! hw fourth anal of f. w. with one or two branches and two contU'C- 
to the third; third anal of h. w. simple, willi one cross-vein to 
'■ V I'.d. none to the fourth. 

\ ariety labor eiisis Stitz is apparently the same. Tip of the 
F re wing, see figure 40. P. dilatatiis Navas has stigmal spots 
ed into a band. 

Palpares omatus Navas, 
a.me— Xavas (with description). 

^’ery close to ijegrotus and perhaps a form of it, but the 
- al marks are different, and these in cegrotus seem very con- 
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Palpares speciosus Linn. 

I'ij^urc -Romcr, (ieni*ra» Plato XXV, Figure 3; De Goer, Mem. Ill, ; 
XXVU, Fi^juro P, (as maculatus)^ also Sulzer, Plate XXV, Figt:re 3. 

The fourth anal of f. w. with two branches, and two cross-\r :;- 
the third anal of In w. sini].)Ie, with two cross-veins to second, but : - ■ ■ 
to the fourth. 

A peculiar variation in marking is seen on Plate XX. Fn. 
37, hind wing; and male appendages Figs. 32, 53. 

Palpares dubiosus Penng. 

1 luive not seen tliis species nor is there any figure, but it 3 
described as clf)se to P. speciosus, so it is probably but os- 
form of what will prove to be one common variable species. 

Palpares caffer Bunn. 

PlaU’XXI, l-'i.etirr .V). 

'File luiinh anal ol t. w, with two Ijranchcs and two crosswchK ' 
third; iIk* third in h. w. simi^le, with one cross-vein to the scccmkI, ■ s 
nruie m the fnurtln 

The dirfercnco Itetwecn this and P. speciosus is hard' 
sunicicnl for a si)Ocies, and not constant; the wings are usually 
shorter tlian in P. speciosus, and tlm fore pair less heavii 
marked. 

Palpares varius \avas. 

<K‘S(.T![inNn. 

[n lore wing tite tourlit anrd has two liranches and two connecti": a 
in hiial wings the lliird. anal is simple with two connections to sec*-*: \ 
hut none to fourth. 

Palpares digitatus Gerst. 

I'iguiv ('ahcrl, Figure’ 3 uainanu-'l); Xav.'is (a.s torridum and pobv^y.K: 
ant] PiaU' XIX, Figure 2t. 

In fore wing the fourth anal has one branch and one cross-\e'‘ 
d'hird anal in h. w. simple, not connected to fourth anal, with v-' ■ 
veinlels to the second anal. 

The figure I give and that of Navas represent heatily 
marked .specimens; that of Calvert is more normal. I thiu’< 
P. umbrosKs Kolbe is the same; but the bands are narrower an i 
one or more “fingers” are usually separate from the bands, aial 
the wings may be a little more slender, in fact it is more like 
P. speciosus, and appears to connect speciosus with digital >■ 
The hind wings of typical umbrosus are shown in figure iT 
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Palpares stuhlmanni Kollx'. 
i Koll>e, Figure 1. 

Closely related to P. speciosus, at least in the male Lii)peiui- 
the marks are similar to those of P. nmhrosiis; ihv venation 
a- in P. speciosiis 

Palpares damarensis Malau h, 
r, XVIII, Figure 11, aivl Stit/. htf\iSiiaius\ . 

I'ourth anal in f. \v. with two or iliroi' luamvlKs ;nul two <T(.ss- 
thifil anal of h. \v. siin])le, no connveiiun to ilu* lourlli. Hlack 
Ve.r «rn clvjK'iis; lags all V)lack; hvatl all dark, cxec]>t i^alr ('lyin-n-. 

Palpares formosus Banks. 

Plato XIX. Figure 2:k, also X'avas in Hroicri:! X, i>. S,!, I'lguiv lit 
I'ourlh anal in f. \v. with oiu’ short hratich, am! onr cross-vein; 
n''l anal of ll. tv. siinjik: witli one cross-\’eiii to SL'Coiid and none lo ||u' 

Palpares festivus Cktsi. 

i':.^'!re IVringuev (,is ii}os<imf)i( U'^ K an<l Xax'a-- (as hilri)]. 

Trio lliird anal of h. w. simple, and no ca'oss-vein to the tonrtli. 
k: Mack. 

Palpares elegantulus ik ring. 

ikguo'— IVringuoy PHO, iMati; \’ll, I'iguri 1. 

This small slender-winged spt'cies is apivirmitly very dis- 
dnet; I have not .seen it, Imt it apjtears rehuial to [hv Jlavoiasrui- 
t:fS group. 

Palpares flavofasciatus Mcl.ach, 

Peritiguev (a.s i;<a/w/i'.v ) ; Slit/, (as i; .an'i .X.as’a;' uyii\'.ni\!M 

Till* tliird anal in h. w. is singilc and no connection lo ihe jonrih 
s: T Leg. black. 

In P. uyassensis the bands are a little wider than in tlic other 
'Vjiee. but a series of specimens slawvs much variation in tin. 

Palpares corapositus Xa\ as. 

i’iguro— Xavas fund also as misUis). 

(dosely related to flavofasciatus, but with the bands of hind 
’■vnigs, much broader and connected. P. nusius XTuxas ;ip]tears 
oc the same form. It is in the Berlin Museum under a 
srcinuscript name that I cannot find has ever been jmldished. 

Palpares bifasciatus Oliw 
."■ ;.":re-— Plate XVI 11, Figure 6, 

i' 'urth anal in f. w. with two branches, anti two cross- veins; the 
' '■d anal of h. w. simple, connected about four times to the second ami 
to the fourth. A broad black band under antenna;; abdomen 
c ;''cllowish red; thorax with two rows of yellow spots. 
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This was considered by Walker as P. pardalimis Burn. 
McLachlan doubted it, and so named Walker's insect P. 
hrachypterus; but Hagen (who saw both) asserts that Walker’s 
insect is pardalinus B. It agrees with the Mymeleon bifasciatum 
Olivier. 

Palpares spectrum Rambr. 

PiKtirc - Xuvas, Rev. '/am A. Afric,, II, p. 37. 

'Vhe fourth anal (jf f. w. has Uvo branches and two connections; :'a- 
third anal of h. w. is siinjjle, with one cross-vthi to second, but ntjiw 
fourth anal. 

Palpares rothschildi Wecle. 

I'Rniri’- Slit/, 10. 

d'he fonrlh anal in f. w. has two branches and two connections; :;;l- 
ihird anal in h. w. is siinjjle, and onn cross-vciii to second anal. 

W-ry closely related tc^ P. spcctnim and probably but a 
local va^iet^^ occuring northward of the range of P. speclnm. 

Palpares ovampoanus Bering. 

I'lKurc IV-rinj^ncy, itiH), I3atc\'II. Ihgurc 1. 

This is closely related to P. sped rum and will fall in tlie 
subgenns PalparcUus. I have not seen specimens in Europettn 
collections. 

Palpares translatus Walk. 

I'i^urc I’latv XVIII, Figure 13. 

'i he lliird anal in h. w. is sinijde, and not connected to the four';: 
anal. Antcnnte close together at Ijase; subcosta not thickened, but 
general simcturo is closely related to Pamexis luteiis. 

Palpares luteus dyiunlxTg. (Pamexis) 

Figure - Piute XVII I, Figure !). 

The third anal in h. w. is simple, and connected once to the fourth 
anal. 

P. veuosits Burm. is the same; and Hagen asserts (and he has 
examined l)Oth types) that P. conspucatus Burm. is also the 
same species. The subcosta is thickened in both sexes, other* 
wise the species is related to P. translatus. There are specimera 
in the Berlin, Brussels and British museums. 

Palpares contaminatus Hagen. 

Figuro-Plute XVIII, Figure 4. 

This name was given by Hagen (Can. Entom, 1887, p. H- 
for P. pardalinus Rambur, not of Burmeister. I figure the 
liind wing of the type. The subcosta of fore wing is no' 
thickened. 
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INDIAN SPECIES. 


.\ large spot over the fork of the cubitus in the hiiiil wing 

Nn such spot ’ 2 

An elongate spot along middle of hind margin of hind wing; !iu-.lian Imnd di,,- 

nut reach across ^ .. ; it.roij.l 

\-> sucli spot: meilian reaches across ’ ■■ 

r<Tc wing.s mostly dark, leaving only large and small pale spuo-. r.itli, r siiinli 

spccicS (j o';«/'cv 

[■ore wings, mostly jjalo, with dark bands i<r sj^uts, 'Vj 

Margin etf fore wings plainly sinuate; some bands of both \viih>- n .ii. n a.-n.ss- 

large s|)ecies ' ' 

M.ogin (»f f(jro wings n<it sinuate, bands of fore wiitg.s not nerios; li.n-.il\' ;u n-.,s 

m the hind wings. , . . . , an-Va/cV, s’ 

Tips of hind wings plainly falcate; .sligmal ban»l without po .ird'n.ii toward 

nu-dtanband fWon'av 

Tips not lalcatc; stigmal spot with projection lowarti ilic tip of (lio nu-.ban 

' . ( i>n!r<ifius 

T'.vo parallel stigmal bands, or spots 7 _ 

ihit one stigmal band, nr botkeii into one scrirs of sjiuis tp 

Ifotli inctlian and stigmal bands in hind wings reach ;u ni>> S. 

.Wither median nor stigmal reach across; margins of both wmgs narr.,\\lv 

■ ■ . fislfirlr 

Medi.an connected to liasal spot; latter reaching across him! wing ..J>alti>is 
Median not connected to the l>a,s:il, which doe.^ not rcai'li acn-'^s ' . nffirniw: 
Apical mark of hind wings solid; stigma very broa<! and reaclu s aemss. 

Ajj’.cai mark with spots, or broken; stigmal band not very broad. m,r reaching 

acrriss ]()_ 

. A s],oL behind radius above the basal spot on the cubital f.-rk -.f the liind 

Wings; stigmal mark running oblicjucly inward.' -.rhrclns 

.\o sp<ii Itchind radius; stigmal band extending outward, or nir\e'i inward.. 

/Mirdus 

Palpates astarte n. s]). 

Figure — Plate XIX, Figure bS, 


yellowish; a row of pale hairs across clypetts, aiid on niargin 
of lahnnn; a black spjot narrowing behind on vciicx, conliniiod over 
ihsirax as a median stripe, widest on the mesothorax, dark stripe 
>idos of jjronotum, and stripe on meso and metathorax over hast* of 
the ^^■i^gs; abdomen yellowish brown, a black spt)l on a]icx of the lirsl 
‘'cynK-nt; legs and sternum all black. Wings rather ycllowisli, and with 
yellowi.dt venation; costa black, and with black points out on cosials, 
■ait C(asta]s are pale; outer posterior margin of Itolh pairs ai wings dark 
l'r<.)\vn; fore wings with five scries of spots; a long streak on culjitus 
hroadcT at tip and bending down; a spot above it behind the radius; an 
oI.ilKjue l}and beyond the streak reaching from radius to more t han one- 
half way across; beyond this arc two spots in an oblique row; then three 
^jX'ts in a transverse row, one stigmal, the other two in form of streaks; 
the hvo sul'Mijical marks arc not quite streaks. In hind wings is a spot 
‘■'t cubital fork, a band beyond reaching to be}'ond middle where it 
jy nlarged; a curved band beyond this, not reaching either radius or 
•Fnd margin, larger behind; then 'avo large spots, one sligmal, the other 
‘>chind it; then a sinuous band before apex, Wings of moderate 
breauih; in fore wing the third anal is connected to the ffiurth four or 
limes, in hind wings the third anal has an oblique vein running into 
^='’- second anal, and one cross-vein beyond it, Expanse l2o mm, 

hrom Chapra, Bengal, India (Mackenzie), 
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Palpates pardus Rambr. 

Figure— Plate XVIII, Flgun- 3, and anal appendages, Plate XXI, Figiir-- :,4, 

The fourth anal of f. w. has tlirce or four l:iranches and three cn - 
veins; the third anal in h. w. is simple, with two cross-veins to sece;. l, 

P. ex pert us Walk is the same species; it is very common in 
India. 

Palpates zebratus Ranibr. 

Figure, ]d;ile XX, Figure 28. 

The third anal of h. w. simidc, with two to four cross-veins to secenl 
and one U) three to fourth anal. Abdomen with a median dark strip-- 
abcAx*. The fore wings are without distinct bands, but with inedi >:< 
and stigmal spots. 

Palpates contrarius Walk. 

I'igure -IM.'ite X\'1 1 1, logure 8. 

The third anal of h. w. simple, with two cross-veins to the sccoisl, 
one of wliich is slightly oblique, in the f. w. the fourth anal has t'.v-..> 
branches and two fir three connections. 

d'his is a l)cautiful species not uncommon in Ceylon. In 
WalkcT's description a line is omitted regarding the second 
band in the hind wings, for it is this band that has a projection 
toward ilic first band. 

Palpares falcatus McLach. 

Allied to cofilrariu.s in markings, but hind wings more 
falcate; I have seen only the type. 

Palpares patiens Walk. 

Figurt’ -' Plato XVI i I, Figure 11), and Xa.vas in BroieriaX, p. SO, Figure 17 

'file third anal of h. w. nins into the second, and a cross-vt 
Ix'liind to fourth anal; abdomen dark, unmarked. 

Palpares infirmus ^Valk. 

Figure- -PIatc XVI 11, Figure 12. 

'fhe lliird anal of h. w. with an oldiquc vein to the second, • 
cross-vein before it to second, and one behind to fourth anal. X ■ 
band under antennae 

This is probably the same species as P. patiens. Feev 
wings with many spots, and streaks and spots along the outer 
hind margin, stigmal and median bands small, 

Palpares papilionoides King, 

Figure— King, Plate, Figure 2. 

The third anal in h. w. is simple, no cross-vein before the oblic't-- 
one running into second. 

It is not common and is represented in but few European 
collections. 
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Palpares solidus ( jcrst . 

i-i<,airo -Plate XIX, Fi^^iire '20; and Xavas {as klapiUfki\ 

The fourth anal in f. w. is two ur three bnuu'hrd, .nul with two or 
•’.rte connections; the third anal in h. w. is siniplr. witli one cross-vein 
■ 1 cond. 

Palpares tigroides Walk. 

r!i,'tirc--Pl:ite XX, Figure 3t. 

'third anal of h. w. simple, one cross-\'ein to tin' >v eond ajid none to 
''.e.nli anal. Lep^s black; fore wiip^^s with hardly anv marks, ratiwr 
.X'll'twish. 

Palpares astutus Walk. 

F'gtMV -Plate XIX, Figure 10. 

TIic fourth anal of 1. w. with two branclu'S, ar.d two rross-\a'in:.; 
•he third anal of h. w. simple, with one cross-vein to -romd. It belongs 
■0 the sul)geniis Falparellus. 


STFXARES. 

(inrluding Cramhomurpiiu w ) 

I. Outer margin of wings .strongly sinu.itc xi'rtiwhmnnrphus) '2. 

< oaL-r ir.vargin of wings n(»t phiiuly sinuule , . . (Vr’^erev ) ;>. 

J. Hind wings [lale \^■ith two large liands well S( paratf‘<l, and .apex markrd. , . . 

vriDiiliiiici I Wi-i'ji'. 

Hind wings with llu' hands so large tlioy are eoMiurtcil and oo\it mo'.t i.f 

siirfaec, leaving onl\' jiale spots o/o'e/Zro/i Oliw 

r Hind wings with all the hands hroa<l and connected, h-aviny, only pair ;-])ots. . 

(//■/(■fen o 

Hind wings not so lu-axuly marked 1. 


h N'. stigiiial spot In hind- wings, a slri-ak ah'Tig oijtiT edge, and ^omi i .a ii-'.v 
dotj iK'fure it; wings % cr\' narrow; in hind \\ ings eooals ;ii. ha'S- ar-- < r<'- -.ed. 

/;yt0/'0 

tiginal spot re,achlng ne.arlv f-ia dtall way a< toss . d. 

.\ sjj'it. f'n hind wings just heyond tts; <.uhital tork. a! o lary na dnin hand; 

wings i>road; in hind wings tlie caotals are mostly s:'!;pii- . .irr/irdtir.. 

.\o spot (HI hind wings near tlie culdtai f-Tk, hut mcdi.an vp'-t ; !' r hai.'d; arc 
.s<T!ietinKS present; in the hind wings the co.-uals are in-. ily < o,. e.i O. 
h.Tger: apical mark <>( the hind wing> in tin form of two oj-e.dc; tntinahu'.. 
>'naller; apical mark of the iiinri wmgs entire, or iiaridy i.rok'-n, n-a ni lorm 
ol .streaks h-'-rpyin. 

In S. hyaena, irroratus, impr obits und harpy la llie third 
athd of h. w. runs into the second, with one or lltrce cro.ss- 
•'vins before; all have a pale pronotum witli a median black 
tripe, and all have black legs. 

Stenares (Crambomorphusj grandidieri Weelc. 

figure — Weele, Madagascar, Fig. 2. 

Differs much in markings from S. sinuatits; fully half of the 
hand wing is hyaline; the wings are also much broader than in 
btat species, but the hind wing shows the same costal swelling 
apex. The anal venation is similar to that of S, nnuatus, 
in the h. w. the third anal has but one cross-vein to the 
kdurth anal. 



190 


Annals Entomological Society of America [V ol. VI. 


Stenares (Crambomorphus) sinuatus Oliv. 

Figure— Platf^ XIX, Fig. 14. 

Hind wings black; two j)Mle spots in middle and stigma pale, ani 
pale spots on hind border. 

Fourth anal in f, w. has four branches and four connection.s ; i: 
h. w. the third anal is lung, with an oblique cross-vein to the secu::,; 
and others nearly erect, and four cross-\'eins to the fourth anal. 

Palpares hamatogaster Gerst. is the same species. 

Stenares irroratus Xa\'as. 

I' i g u r < -- - X n n , original. 

I have seen only the ly]je in the British Museum. 

Stenares improbus Walk. 

logurc— Plate XIX, iogurc PI, an^l nialr ai)j)(-ndagc’.s, Figure ‘J.5. 

In h. w. the third anal runs into the second, and has two crosswei:.' 
U) fourth; in f. \v the fourth anal has live branches and five cross-veia- 
to the third. 

Stenares harpyia Gerst. 

Fig\!r<' — (.\nal I ’la to XIX, lug. 26. 

d'hc fotirlh anal of f, w. has many branches and many connecii'in- 
to the third anal; in h. w. the third anal runs into the second, and ha 
two brandies. 

Stenares madagascariensis Weclc. 

Figure- -\*an dor Weelo, Madagascar, Fig. 1. 

The third anal of hind wing is simple, with an oblique cross-vein L' 
second and two or three before it, and four or five cross-veins to ih 
fourth. 

Stenares hyflena Dalman, 

Hagen considers the figure 12, plate S6, of the Fotiril. 
volume of Seba’s Thesaurus as representing the species. 
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, EXPLANATION OF PLATES XVlIl TO XXL 

Fig. 1. Palparcs latipennis, hind \ving. 

Fig. 2, Palparcs incominudus, hintl wing. 

Fig. 3, Palpates pardus. hind wing. 

Fig. 4. Palparcs contaminatus, hind wing. 

Fig. 5. Palparcs incloincns, hind wing. 

Fig. 6, Palparcs hifasciatus. hiiui wing. 

Fig. 7. Palparcs angi.jstu.s, hind wing. 

Fig. S. Palparcs cnntrarius, hind wing. 

Fig. 0. Pamcxi.s lutcus, hind wing. 

Fig. 10. Palparcs pa liens, hind wing. 

Fig. 11. Palparcs (L'linarcnsis, hind wing. 

Fig. 12. I’alparcs inlirmus. hind wing. 

I'ig. 13. Palparcs iranslatus. hind wing, 

Fig. 14. Slcnarc'S sinuaius. Ihnd wing. 

Fig. La. Palparcs nucstus, apex of Ihnd wing. 

(•hg. 10. Stenarcs iinprohiis, hind wing. 

Fig. 17. Palparcs gigas, ajic.x I'f hind wing. 

Fig. IS. Palparcs aslarlc, tc and hind wing:^. 
i'ig. 1!). Paljiarcs astutus, furc and hinil wing :. 

Fig. 20. Palparcs soliihis. hin<! wing, - 

Fig. 21, Palparcs waikeri, hind wing. 

Fig. 22, Palparcs nninensus, hind wing. 

Fig. 23. i’aljKircs lornn t.sus, hind wing. 

Fig. 24, Paliiarrs fligit.atus. Idnd wing. 

Fig. 2a, Sicnarcs iinprnlnis, male appendage, 

Fig. 20. Slcnarts har[)yia, male appendage. 

Fig. 27, IL'd])ares nigriia, hind wing. 

Fig. 28. Palparcs zchratns, hind wmg. 

Fig. 20, Ihilparcs sntxhu'ens hin<l wing. 

Fig. 30. Palpares s(>llieit\is, hind ^vlng, 

Fig. 31. Pahiar{‘s pereheroni, alidnmen. 
i'ig. 32. Palpares tcsscllatus, abduinen. 

Fig. 33. Pal]aircs hispamis, ahdomi ai. 

Fig. 34. Pa!])arcs tigroidcs, hind wmg. 

Fig. 3a. Palparcs lalij)cnnis, .and .anniinus, aiial .area ui' fnre wings. 
I'ig. 30. Pal})arcs Untus, male aiipendages. 

Fig. 37. Palparcs speeiasns, \;iriali<>n '<1 hind w;ng. 

Fig, 3<S. Pal])arcs msul.aris, anal are.i, [<»re wmg. 

Fig. 30. Palparcs inclcnicn.s, an.al .ar'-a, Ihnd wine. 

Ihg. 40. Palparcs radiaUis, male appimdages. 

Fig. 41. Palparcs umLrosus, male ap]M‘iidage^, 

Fig. 42. Palparcs immensus, male apiicndagen 
Fig. 41L Paljjarcs idiSnleUis, hind wit^g, 

Fig. 44. Palparcs unihr(.tsus, hind wings, (.f t\vw::ia'' '. 

Fig. 4a. Palparcs ligris, apex <){ fore wing. 

Fig. 40. Palparcs a;grulus, lip of lore' wing. 

Fig. 47. Palparcs Icntu.s, hind wing. 

Fig. 48. Palpares extensus, Irind wing. 

Fig. 49. Palparcs inter ioris hind wing. 

Fig, 50. Palpares cafTcr, hind wing. 

Fig. 51. Pal])arcs tristis, male appendage. 

Fig, 52. Palpares spericsu.s, male appendag'-, -id- . 

Fig. 53. Palpares speciosus. male appendage, al.'ov--. 

Fig. 54. Palpares pardus, male a]>pcndagc, 

Fig. 55. Palpares mcijstus, male appendage. 
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STOMOXYS CALCITRANS LINN, PART 11. * 

By Chas. K. Brain. 

The Circulatory Sy:^iem, 

riie circulatory .systeni in Stomoxys cakitrau^ coiisiMs. as in 
<y-:wx Diptcra, of the dorsal vessel or heart and its anterior 
. -aiimiation, the thoracic aorta. Tire dorsal vessel ext ends 
.... a delicate tube from the posterior jrarl of the abiloinen to 

anterior sixth, that is above the anterior part of tlu' snekin.^ 
-lo'iiaeh, where it becomes narrowetl into ilie thorai.‘ie aorta. 
Tins narrowed portion continues of uniform Ihic'kiu'ss until 
•;k' ])roventriculus is reached, where it becomes somewhat 
ititiencd and wider. Beyond this it becomes narrower, and 
terminates above the esophagus, hetwemi the jmovenirieiilus 
a!t(l the neck. 

It may be noticed that, as found by l^rofessor Minthiii in 
his study of Glossina sp., the dorsal vessel ends blindly behind, 
i.- composed of similar giant cells, and has similar ostia and 
alary muscles. The number of chambers in the lu'art was not 
-k'terniincd with certainty, but I think Tulloeh was esirn'et 
ill supposing that there were four. The dorsal vessG lies free 
:n !he pericardial cavity, but is suppfjrted by the iiuiseiilar 
otHeardial septum. 

Nervous System. 

There are two chief ganglia, viz: lire Imain ami iIk* thoracic 
gaiiglioig and from these the main nerve-trunks arisic 'fime 
■'VIS not taken to work out the more minute nerves, but the. 
n Towing may be mentioned. The chief nerves of the head 
be\ -jiid those of the compound eyes, arc those which enervate 
nv the antennae, (b) the ocelli, and (c) the esophagus, jiharynx, 
"c 'i the pharyngeal muscles. 

The brain is connected with the thoracic ganglion by com- 
"'■■'Surcs, between which the esophagus passes. 'I'he thoracic 
spCiglion is roughly pear-shaped, and is supi)Ortcd by the 
iriternal chitinous skeleton of the thorax. The main nerves 
TV' n off from the thoracic ganglion arc (a) six pairs which 

p he first part of this paper, which dealt with the externul inouthjjarts and 
; ^'-gestive system, appeared in Vol. V', \o. 4, ])[). 421-4:^0 of these Anna).'', 

nber, 1912. 
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supply the thoracic muscles, and (b) the abdominal nerve 
trunk, which arises as a stout continuation of the postoH- r 
part of the ganglion. This nerve trunk gives off fine brarn h. > 
to the abdominal muscles and on reaching the third abdomirui; 
segment, sjdits into three. 

These three branches supply the reproductive organs, 
ovaries or testes, and the ovipositor or the penis. 

Reproductive System. 

The male generative organs, (Plate XXII, Fig. 7.) arc een:- 
jiaratively simple in structure. They are however not rea lh. 
seen in gross dissection until some of the surrounding an! 
over-l\'ing Malpighian tubules are moved. They eonsi^: 
of a penis, ejaculatory duct, vesicula seminalis, and te-a.' 
with their ducts. 

The testes are smooth, spherical bodies, enclosed in Si-; - 
which have deeply ])igmentcd walls, giving them a deep orar.g 
color. From the lower end of each testis a delicate tube arisc'-. 
short and straight, which runs down to join the duct from t’a 
opposite side, as the upper limbs of a Y. 

From this junction an exceedingly short length of conur-o:' 
duct enters the bulbous u])per end of the tubular organ, whie'’ 
would seem to serve as a vesicula seminalis. This is a llcx:h;' 
tube, often seen lying with one or two U-shaped bends iii i ' 
course. At its uj)per end this vesicula seminalis is bulbi'in. 
gradually narrowing below to form the ejaculatory duct, i loh;. 
7, e. d.), which crosses the rectum dorsally from left to right, 
to enter the penis in front of it. 

The female reproductive organs, (PL XXII, Fig, 8) are ol it.v 
house ily type. There are two ovaries, each consisting 
some ()U ovarioles. The ovaries vary in size according to tnv 
degree of maturity of the lowest ova, of which there arc uvw: 
mere than four in a single ovariole. In some cases the ovaru- 
occupy more than half of the whole abdominal space. Ihc 
ovarioles from one side open into a wide tubular duct wlrAV; 
joins tlie similar duct from the other side like the arms of a ^ ■ 

As a result of this junction a common oviduct (o. v.) resmt'- 
which runs down forming a long third limb to the Y. Bei<c'. 
the attachment of the uterine appendages the oviduct cc:> 
tinues as the uterus. The appendages consist of the uterine 
glands and the recept^cula seminis. 
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fhe uterine glands, (u. g.), are two rather stout tulmlar 
,.;-j;ans with slightly bulbous extremities. I’he bulbous end 
linnly joined to the lateral oviduct by a very short tlou]>le 
ruaiu of connective tissue. 

The receptacula seminis are two small, black, splierical 
; ,iuics. each with a cellular socket resembling the liitiitg of an 
cup. From this runs a very hue duct which enters the 
,:i vision l)etween the oviduct and the uterus in the mid-dorsal 
line. The receptacula are attached to eacli otlu'r but ('an lu* 
^s'parated by dissection. The uterus is a tube of the same 
ciameter as the common oviduct above, and runs down the 
’iiid'lle line into the ovi])ositor. 

The ovipositor consists of three cylindrical segments of 
thin chitin which usually lie telescoped inside the abdomen. 

IlabitaL 

Farmyards and stal>les are evidently tlu' favorite' liannts of 
dais tly. It occurs also in fields and o|)en woods, es])t'e‘ially 
'.vherc cattle or horses are grazdng. It is evidently by no 
iucans uncommon even in large cities, and miinliers h:i\'c 
I'cen seen in quite busy streets. It is fond of resting on siir- 
laces fully exposed to the sun, such as floors, gfites, and rails, 
■:nd to a less extent also on stone walls. Fainte'd surfaces 
"■<'111 to be specially attractive to it. Its lliglit is (piile in- 
audible at a short distance. When disturbed it frcijuently 
0 turns to the same spot, as though it were a favorite resting 
; hiee. It is quite active during the warmer ])art of the* day. 
uid at night returns to some sheltered spot stu'li as the beaniv 
ui a shed. In Columbus the numbers of this s])e('ies dwindled 
towards the end of October in 1912, but a few could be caught 
up to the end of November, and four specimens were taken on 
December 3rd. In captivity these flies live but a short time, 
;-;'^nerally less than a week. They frequently clean their wings, 
;wrt(jrming their cleaning with great precision, tlic hind jiair 
ut legs being used for this purpose. The lower surface is 
' 'Uiibed, then the upper, the legs are then rubbed together find 
■ ]jrocess repeated. 

lienee from the egg. 

fhe larva makes its escape from the egg by splitting the 
' “*uid end of the groove, leaving it slightly raised, and apparently 
■■•bict on the opposite side, Plate XXII, Figure 1. 
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The Larva. Plate XXII, Figs. 2 and 3. 

Color creamy white to yellowish, shiny, greasy in ap|.t 
ance. The coiled alimentary tract, when filled with fu,,; 
gives the posterior portion a dark appearance. The longitiniin .l 
tracheae may be recognized as two submedian white liia - 
which show delicate lateral branches. The posterior stignKc., 
are black, while the tlH)racic ones are yellowish in color. 

In form the larva is elongate, ta])ering towards the la-., : 
but broadly rounded behind. The segmentation is not virv 
cons[)icuous, and tlie e]udermis is bare, not having hairs imc 
bristles. On the head may be seen two large divergent niaT:.- 
miforin processes, at the end of which are the minute retractilL 
antennae, which are a])})arently each composed of four sal - 
ec|ual segments. Thv mouth parts arc strongly chitinised i;] 
the full grown larva and are composed of a number of sclerit^:- 
as shown iti Figs. 2 and 3. 

The last seven segments are furnished, on their ventr;;l 
surface, with raised bands of tactile tubercles. The posteibc- 
stigmata are two in number, circular, and somewhat disrair 
from each other. The thoracic stigmata occupy a sub-latcni 
position on tlic tliird segment, and each consists of five cir- 
cular orifices, {t. s. j. These are connected with a large bilater;.’ 
air sac which extends along the fourth segment. 

AIcIIuhI of piipiition. 

'File time tid^en for pujxriion is usually aliout two hcjiir:- 
The lar\'a at first Vieeomes cpiiet, and shortens rapidly, eluLilv 
by the contraction of the anterior segments. In this way 
assumes a form which rescmidcs a barrel in shape. At ‘lie- 
stage it is still yellowish white and the mouthparts of the larv:. 
are plainly visible tli rough the soft integument. The cidcc 
thou changes to a bright yellow, and in about an hour loiKac 
it assumes the normal chestnut color of the puparium. 

The puparium is from 5 to 6 mm. in length, only clevcii 
segments are visible, the anterior one bearing the miniiu. 
bilateral, thoracic stigmata, while the broadly rounded postered 
segment shows the disedike posterior stigmata. Under c: -' 
mum conditions this stage lasts from 9 to 13 days. 
Development of the adult. 

About three days before the emergence of the adult d}'. 
the cuticle of the puparium darkens, and eventually 
along the lateral and median lines, anteriorly, and tr:c>' 
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vtr-'Cly across the fourth segment. This section falls away 
ar.'i tile fly escapes. Prior to this the nymph undergoes its 
fnial eedysis, pushing its clTete skin oiT backwards intt^ the 
posterior end of the puparium. On its emergence it a]>pears 
as a small dark fly, gray in color, with thick rudinu'utary 
wings of a dull leaden color. Its head is, at tliis stage, inucii 
wider than the thorax, and the abdomen is attcnnati'd. ;\i, 
first it is very active, the period of activity evidently serving to 
allow the fly to force its way to the surface before the wings 
are fully grown and stiflencd. The frontal sac is constantly 
intlated during this time, and no doubt serves in moving frag- 
ments of earth, etc. out of the way. When liberated the 
insect spends considerable amount of time in combing out the 
ludrs on the arista of the antennae. 

During this time the fly constantly changes its position, 
and the frontal sac is contracted. There are marked changes, 
too. in the abdomen and wings. The abdomen first becomes 
longer, and is constantly ex])andcd and contracted, iind grad- 
ually assumes its normal coloring, witli the clove spots. The 
wings then begin to expand, a process which is completcal in 
less than five minutes. 

The fly is about its normal size, shape, and color at tins tinu*, 
I'Ut some time is taken in the final hardening of the intc-gnment , 
m'.i] in the final combing operations, which seem to be iTHlis])en- 
^ihle before flight. It is during this last j)roeess lliat the 
iu-nliijscis is at last raised into its horizontal jjositiiin. 


KPFERKXCICS. 

BieUugraphy given in O.'irl (. and also: ^ i i, , 

a-ik-vd, R. lOOf. Slomexys ealeilrans laiin. Tr>'ji. M<'i. auU I’.ira'!!. 

V ' ]. j. 10()7. Liverpool. 

DESCRIPTION OF PL.VI'F XXI 1. 

‘ -'I- '■ greatly enlarj^ed, showing groove, and point <0 eini rg<n>e oi u;-' 

larva, e. 

^ ee J. Lateral view of anterior segments of larva, showing nvl, ann-ana; m, man- 
dible; h. s.f hypostomal .selerito. 

la.p Dorsal view of anterior segments r>f larva of Sp-moxys <.a.( ii ran.', a?, 
mandible; t. s., thoracic spiracle. 

IfT Openings of thoracic spiracle. 

f-O- 1. 2, 3 and 4. After Xewstead. 

pX Scmi-diagramatic view of adult fly. See Part I. 

y Salivary glands and left Malpighian tube of adult, see Part 1. 

L Male reproductive organs; /, testis; v. 5., vesieula .seminalis; e. a., '‘ja' - 
ulatory duct: r, rectum. . , 

Female reproductive organs: o, ovary; or, oviduct; u, g., uterine glan-., 
u, uterus; r. j., receptacula seminis. 




the biology of perla immarginata say.* 

By Lrcv WuR-irr Smiih. 

Inirodiiction. Perhaps less is known coneernini^ the lifV- 

• :e.,nos and hal.)its of the PIeco]Hera than of any oiiter .i;roup 

^'.qaatic inseets. Hence a more extensive kitowledia* of sione- 
;;:t - aloii^ bioloj^jical lines is desiral)le. At tlie sue,:^rsiion nf 
I'n .fe^hOr James G. Needliain such a stndy was eoimnciUH-il 
;/ Itiiaea m the fall of 

Tills locality with its many creeks and spriny iwooks is 
a; excellent collecting ground for PIeco|)lera, and the (’(jitip- 
!: i 'V of tlie limnological laboratory of ConnT IbnviTsiiv 
an intensive study of aquatic forms ])ossil>le. 'I'Ik' 
I'-M'titial factor in rearing stone-llies. as in manv other stream* 
irTabiting insects, is running water. This is ])rovidei| by a 
- rifs of ta]}s in a roof garden ac}uariuin and also in a small 
-a'itieial ])On(l out of doors. 

Mil hods. With tlie ho])C of obtaining truer results lo- 
ki I ping conditions as natural as i)ossibIe. most of tltis stnd\- 
i-eing carried on out-doors, vSonie care must be taken in 
' r;in>])orting stonc-lly nymphs from the stream to permanent 
quarters. Full grown nym])]is can lircatlie air diri'caKq ainl 
'cave been carried most successfully wrapj)ed in a wet elolli or 
■ : ked in damp moss. Smaller nymphs can Ims taken salcT- 
t'S- -hort distances in collecting jars full of clean, cold waP'r. 

bi the artificial pond the nymphs arc ke];t, ciglii to ten 
'''C' duT, in cylindrical cages made of galvani/.ed wire screen 
■■’■‘itb (heese cloth covers. For small nynpilis it is nect-ssary to 

• SVC the lower part of the cage lined with elolh. The i ages 
‘C'r ;jurtially submerged in the current near the ta})s. Witli 
Ac. stones and bits of water weed in the bottom, ami a steady 

of water, the nymphs can live a natural life. 

1 he shyness of adult stone-flies makes field observations at 
range impossible. Consequently they are kcjtt in screen 
' 'v-es of about two by three feet. Here again an imitation of 

• ''oral environment is attempted. This is done by keeping 

n twigs, clumps of sod, stones and pans of water in the 

< '-ntribution from the Limnological Laboratory of Cornell Univr,*.!-siiy. 
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Although these pnns of water are but a poor imitaii- 
strcaius they suffice for most purposes. Better aerated 
is necessary, however, for development of eggs. For P i- 
reason they are kept in running water in test-tubes cIom: i - 
either end with fine silk bolting-cloth. 

Nymph. 

Habitat. This introductory paper includes only the ol ^ r- 
vations made in Juno, July and August of the past sumes.-r. 
upon a single species, Perla immarginata. The nymphs oo :;: 
in moderate numbers in all the larger streams about 
and very abundantly in the spring brook at Coy Glen. 'F’ v 
abundance may be accounted for by the fact that their ^ 
less competition for a livelihood in this stream. Perla imnee-- 
ginala reigns supreme at the height of its season, the iniij ; 
of July, not only as tlie largc'st of the stone-flies, but of all 
aquatic insects. In the other streams are several compel 
of etiual size and strength and many more enemies. 

Parly in the spring, torrents of water rush through tin* gt-’s 
but in July and August tlie Virook is reduced to a shall- sv 
stream. The high walls and the narrow, winding couth' 
the gorge shut out so much sun-light that in spite of its shrilli'C- 
ness, the water is always cold. Much of the stream bed - 
slialc, tree from sand and gravel, but well covered wiih ■ 
dialomaeeous ooze. Here the water flows in a thin sheet, h. 
other places are deeper pools strewn with clean, coarse grav... 
Stones of all sha])es and sizes are scattered along the .stre:;::.. 
At tliis season, most of the stones, even the flat ones on 
rockv bed, are partly out of water. Generally these arc n- 
hanids of stone-fly nymphs just before emergence. 

Nei^^hhors and enemies. These same stones sheltci ''y-'y 
creatures, fragile may-fly nymphs, chironomid larvae partKc.v 
concealed in their slime tubes, and caddis worms stan'in:; 
guard behind their seines. Nearby on the rough floor o! 
stream hang the last stragglers of the mats of black fly larw;-.- 
In crevices on all sides lurk cray-fish, less welcome neighb' 

Oceiirence. Late in June an occasional sprawling, nynu 'y.: 
skin clinging to the upper surface of a stone fortells the appn ■■ 
of the season for Perla immarginata. About three weeks y y 
the casts are very numerous, and the overturning of a 
stone sends a whole colony of the tiger-striped nynv - 
scampering in all directions in search of hiding places. 
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lAUglh of Nymphal Life, It is evident ai ;* -lamv iliai 
•' < : a nymphs are not all of the same size or stayo nf drvtdo])- 
• .'at. They fall into three i^TOUi)s. One contains vary t'aw 
■•. 'ividnals, these are small immature nymphs not morr iliaii 
yjf an inch in length. The second group, also a small ona. 
a made up of nymphs about three (]uarters of an iiieh long. 
T:i(-c are immature too, but older than lirst, larger and wiih 
aiall wing pads. The mature nymphs with tlieir bla.ek wing 
! .ids h'trm the largest grou];. 

As far as is known, the complete life-lnsioiy of no siom--!ly 
';as l)een worked out. Therefore we can only speeulate c'on- 
.vrning the length of it, knowing of course tliat whatever it 
may be, i)y far the greater part is spent in nymj)]ial stage. 
I'riiin the l)rief period of incubation of the eggs of sonu' of the 
.analler individuals of the grou]), Ca])nia for example, and from 
da* aj^pearance of mature nymphs onh’ at the canerging sc.aso!i, 
-ecms ])robable that the life-history of these- is com])li*t<-d in a 
year. (.)n the other hand, the three groups <')f n\'m|)hs of 
'lilierent size in Perla immarginata attd allietl speeies, seem to 
indicate, as in some of the larger may-flies, a longer period, 
ypbahly three years. Just where the n\’m])hs live when it is 
the transformation season, is not Icnown. 

Adaplafious. A closer examimiiirm of the main re nymiT 
■■c»ws that there are no external sexual characters. Xever- 
nwless, the females can be easily separated frotn ihe m.-ilcs 
'-'■vauso the dark brown eggs show through the odes of ilu* 
ar'domen. In addition, as one would exptal, tlie mah.'s are 
caalier, they vary from three (piarters (jf an iiuT to an im li in 
^'■■ngdi. The females have the same degree- of variation, ilie 
•ugest being about an inch and a quarte-r in h.-nglh and die 
‘-tallest a little less than an inch. The- colem jjattern of the 
avmph, black banded with white or jjah- yello'w, .and snowy 
■'ate tufts of the tracheal gills on the theirax behind .and above 
ea- j\ leg, would make them rather conspicuous it tla-y lived in 

■ •■a- open. (Figs. 3 and 4). 

Ihe form of the nymph — flat-bo(.liea|, with flat, sprawling 
■a and tarsi armed with two strong claws is strikingly adapted 
'linging. The legs are fringed with long hairs, wTdeh make 

■ • useful in swimming as well as running, and one need only 
•; turb the nymphs to see how swdftly they can escajK- by 
- r method. The shyness of stone-fly nymphs, their sjderidid 
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adaptations for clinging, running and swimming make thc-ir i,-.;. 
istence fairly easy, especially in this stream where the crav'i^h 
is the only enemy of any account. 

Eood Habits. The long standing supposition that slonr-::; 
nym])lis devour their weaker neigh l:>ors, has l)een confirmee 
this s{)e('ies in a study of their food habits. This has been •ii:-.; 
by examining the stomach content of nymphs taken from h:'; 
stream, and also by feeding those in captivnty. Dissectio!-.~ 
mature nym])]is sliow.tlie alimentary canals empty and in 
cases even so (M)llapsed that they are difficult to find at .fd 
Likcwis(‘ the nymphs kept for rearing refused all food for i.:;:'.- 
or teti days l>eforc transformation. 

Willi growing n\’m{ihs it is different ; here it is a task tosujps. 
theTii witli enough food to prevent their eating one anotlsr, 
In a single day three or four of these nymphs will disjiose , 
score or nioia* blaek-ily larvae and lialt as many small ma)’ ;iv 
nym])hs. d'heir greed is l^rouglit out even more strikingly d. 
examining the lood mounts ot nynpihs taken from the strea::;; 
whole- S])ecimens of midge larvae are found not uncommi.'r'.y 
and sometimes a may-fly nym[)h willi even the gills intiv s 
'I'lie mass of food, however, consists of innumerable shaiud- 
scraps of chit in with scattered fragments of abdomens. 
antennae, legs; or claws, whole heads, mandibles, maxillae. 
labia, making ixissible the recognition of may-fly and steinr-ily 
nynpihs, midge and simulium larvae and pupae. 

The only evidence of any herbivorous tendency in ‘Ix' 
spe(»ies is the {ircsencc of an immense number of diatonC' r 
food amounts. Of course this is a question of direct or intlna- 
eating. One would expect to find diatoms in a food rncus'. 
made up of iheces of may-fly nymphs and chironomid larv:u> 
and tlic natural supposition might be that the stone-fly p - 
them second hand. Yet such a statement cannot be ir.X'a 
without some hesitation, because the number of diatoms in ti'v 
mounts seems to increase with a general decrease in the ana'an' 
of food; and also because diatoms have been found to br tia 
chief food of some of the smaller species of stone-flies. 

Transformation. Just before the time of transfornia'.x-' 
when the nymphs cease eating they become sluggish. Ac.n 
the time approaches they crawl further and further towara 
the surface of the water, and finally entirely out of it wnero 
they often remain for hours before emergence. The avtc.ru 
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L';{>ting of the skin has not been seen in this species. Although 
aiiuUs are rarely absolutely perfect specimens, tlie i)erccnt of 
individuals lost by inability to complete transtoniKiiion is 
,-xceedingly small. Judging from the fact that no newly 
i-mcrged insects have been found, it is thought that they must 
*.ran>form during the night, or more probably, in the early 
h-.'.irs of the morning. 

Adults. 

Characteristics. The adult Perla immarginaia, tl'ig .‘h, is 
imiformly dull brown and much less conspii'uons than the 
e.vmph. As soon as the insect loses its iraeheal gills and 
g.iins four well developed wings, it is ready for arrial life. 
Unlike many adults with this equipment, some of tlie nymidial 
n ndeneios are carried over into this stage. Chief among thesi' 
i-. die love for hiding. So grcai" is their shym'ss that, even at 
■'le height of the emerging season, tlie adults are rarely found 
in the field. Repeated attempts at swee])ing the foliage along 
’:u‘ stream have met with little success. Careful la'.nrehing of 
'lie rocky walls of the gorge lias oecasionallv revealed an adult 
hiilden away in a crack or crevice. Similar haUit> hav(' Ui-en 
in the adults kept in cages, d'hey iK'Ver rest on ili(‘ 
'Wigs hilt crawl into hiding-under the islge ol ilie sioni-s. or 
'■:ms, or wherever they can wedge themselves into a tight jdacr. 

Although they avoid dav-lighl, artiheial ligitir .ntiraei 
■".'■tn at night. They have been found erau'ling along t'^'k'S 
‘C.-l leni'cs, or in tlie road under eksdrie liglil^ in da- neighhor- 
-■•"d of streams. 

lit.'ii disturbed the adull ^ rarely seek' escape fheln. hiU 
'•^ nlly i)y running. Here again we see a u ymit!!.!! ti'nii, ami 
: ^ aaracteristie of the group. They an* ]>oor l]\a r^ and dr- 
1 ‘ '.deiit upon their legs. Some stone-flies do not (ly at all. 

Plough provided with fully developed wings. 
hood Habits, A striking difference h{twe<-n th(‘ nyi)i]>li 
"at tidult is found in the structure of the nmudi and in the 
a -1 habits. A character long assigned to slone-llies is rndi- 
a ■ tuary mouth parts of a biting ty})e. 'Uhis is irue for Prrla 
'tirginata, but not for the entire order. In this s]>r('ies 
'■ nave the reduction of the strong ehitinous nutndihles to 
’■ ‘C fleshy lobes, (Fig. 1). The very appearance of sucli an 
i^neitus indicates its uselessness, and examination ol. the 
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alimentary canal of adults taken in the field, has confui r; 
this. Water seems much more essential than food for tis - 
adults. If ever founrl out of hiding in their cages, thev Wrr,^ 
almost sure to he on the stones in the pans with. their more’i,- 
huried in water. Ihnirely deprived of water, the aver;.;,', 
length of life is shortened hy several days. 



>1. A! nS - S ! he U !;ialc, ral \ i« Av s!v iwinj^ thr moSilical ion «if llu- « e ' ' . 

i'. Al" 1' •rr^!! >■:' the oi.lU-, i]i‘rsal \ ir\v siiowiiijr lln' i^rnilal arnviliirc w;*'. ■' 

( xlruhi 

<.!r:i\vn V' the sanie soal'.'. 

"File Voraciousness of the nymj)hs is necessary, since ;''.e 
adults al>siain from f(x.)d and since enough energy must ’■■■ 
stored up m last through a'Tial life and the completion of dsa 
final function, rej^rodueiion, 

Alniing, Ordinarily mating begins soon after emcrgc's x'. 
The readiness with whic'ii it takes place in captivity has bci':. 
great surprise on aecouni of the natural timidity of stonc*!ls 
Frequently pairs have been found in copula in the breeush^ 
cages and have been removed to adult quarters without arou>u:.: 
enough alarm to cause their separation. By careful manivc 
lation copulating pairs can even be held in the palm of : s 
hand. This has made a detailed study of mating possible. 
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!)i{Tcrence in size and external sexual eliarauters makr (ii- 
• ■ jui:'Hinj^ the sexes easy, llie smalli’st inaUs mrasurr no’ 
V,- !>■ than an inch to the tip of the and the erraie<i 

; -.iiroinent for a female is one and tlircL'-fourdis inrlu’<. In 
leinalc the posterior l)order of the ei.ehth sterniie is i hirkciieil 
.a'; i -li.elitly emarginate in th.e middle, (Fig, Lh Ah d'lu' vsAvv- 
H'xual appendages of tlte male, although Imldon l»v the 
are miicli more prominent. Idu' fiftli lergiit' is pr<t- 
in the form of a fork extending over the sixth am! nuist 
hi;e -eventh tergites, The ti|) of this meets a gToo\a' running 
‘sr^ ugh the rnid dorsal line on tlie eighth, ami surrounded on 
i-idar side by ixipillose itrominences. The nintli segment is 
slsa'tened, and the tenth is slightly elongate ending in two 
orong recurved hooks, (Fig. 2, [?). 

lust how such an ap])aralus operated was not obNann- at 
fiho or even second glance, in facU not until ('oiuil.ation was 
.I'-'nailv seen. Tlic male rests upon the fianale grasping lier 
and abdomen witli the h'gs ot one* sitie. and su])])orting 
; u'-velf with tlic legs of the oilier side, d'licn bending the eml 
< : ’he abilomen around tlial ol the teniale, and arehing it lor- 
v/ar-!, the male ])resses close against tlie female and pulls down 
-u- lamina, forcing the recurved hooks ii]) into tlie vagina. 
■Mot a few seconds, the male starts a slightly rvtliinie inoiion 
ahiTiiatcly inilling to and fro. ,\s the motion beeonKS 
cr'-aur. the hooks are gradually withdrawn, and tliere )>• rx- 
id between thent a white, flesliy jienis resting m lie' gri»o\a‘ 
.'itd <]r,ij>orted toward the ti]). by tlie fork on tlic filth tergiic. 
ha- ryllimic motion seems to be punijidike in action. With 
i gaiek jerk thc‘ recurvcsl hooks are hrougiit up against tin: 
t’S’k. an act which causes the ('ontr^iet ion of the j^eni^ .and 
t' Ors the seminal fluid up into the vagimi. dim exjKim-ion 
c aower, allowing the ]:)enis to liecome refilled. I ndi'-t.iirhed, 
''Ovulation usually lasts about forty-five or fifty miiiutea. 
lu'vvpt for rnicroscO])ic horny papilkic on the li]>, the penis is 
‘ua-ly fleshy and composed of two telcseojfie segrnenm. Alter 
'■ oulation, it is gradually retracted into the Ixjdy just la-low 
' ■ ■ anal opening, and entirely hidden inside. 

■gg-laying. As is commonly known, stone-flies do not de])os.ii 
‘ ir eggs directly, but carry them around for a time in a 
( at the end of the abdomen. It is hard to see the reason 
■ ■ this. Apparently it is not to be found in the condition of 
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the egg itself, for there seems to be no difference between 
just extruded and those carried for a couple of hours, half a 
day, or longer. There is a constant regularity in the lengtii ->f 
time that elapses between copulation and extrusion of eggs. Imt 
not in the length of time eggs are carried. Individuals in xhv 
same cage eventually deposit their eggs in the same place. Init 
one may carry them two hours, and another nearly a dav 
under exactly the same conditions. 

I am in doubt as to the normal method of depositing egj^s. 
In the field, smaller species, carrying eggs, are often seen 
the stones in streams as if they were about to crawl down to rln' 
water. And again they appear flying low' along the stream an-! 
dipping to the surface as if ovipositing. No such observationv 
have been made upon the larger species. TliC few adults 
Perla immarginata which have been seen dropping their c 
in the pans seemed to do it more from accident than fnun 
intention. They w'ere crawling around the stones and li.i.; 
tloumlered into the water. The instant they came in conOr,- 
with the water the eggs dro]iped to the bottom of the p;i!n 
Put many masses of eggs have l:)een found in the pans too n-;:- 
from tlie edge, or fnnii the stones, for them to have l)een dro]-] <d 
except from above, or by the individuals having actually erawlr ] 
inlo, or on the water. 

Coneerning the place where llie eggs are deposited 
is no doubt- \\’hen the globular tnass touches the u'atur -;-■ 
eggs begin to separate. In the pans they finally settle down ;:r ■ 
a patch one layer dee]), (Fig. hf (If course this is not the> ..''- 
in the streams where the current scatters them tiroridva-n 
They are not tossed about long, however, for as soon as 
come in contact with an\' object they become attached In; ' - 
glutinous cap which surrounds the micropylar appara'::'. 
The^e eggs are about half a millimeter long, dark browr. 
color and oval-shaped. Except for a single circular ridgv ' : ' 
chorion is without ornamentation, (Fig. 7). 

In following the movomeht of the different adults from 
to day it was neressar}' to have some means of identity;..' 
them as individuals. As has been previously stated, an ;d ' - 
lutcly perfect adult is rare. Consequently it w'as a very sir 
matter to recognize individuals on such characters as a bn 
antenna or seta, a tarsus minus a segment or two, an imper: " 
wing, and so on. In this w'ay during the season thirty-- ’ 
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and twelve males were kept under close observation. 

It was soon found that all the eggs were not deposited at oin* 
Mtne. A few hours after the first mass was laid, mating oe- 
. ’irred again, and within twenty-four hours a seeoiui lot had 
hoon deposited. Often there was a third mass, and in a fcnv 
ia>tances a fourth. These followed less rapidly. 

As one would expect each successive mass was snialU-r 
ihan the one preceding. A thousand eggs is ample average 
for a first mass and four masses together would mn total over 
Mxteen hundred. It seems likely that a hirge number of t^ggs 
must reach the hatching stage. The chances ol terliii/.ation 
jre good since copulation occurs more than once, also il one 
m;i.>s has fallen in an unfavorable plat'C' there is a possibility 
I'tat the others have met with better luck. ^ el the mimlter ol 
mdividuals which reach maturity is comparatively small. 

-real loss prolxably occurs during the early lU'mplial stage 
when the small white nymphs would he dainty morsels tor 
manv a larger creature. 

-Mating has the usual effetl upon the length ol lite ol ihe 
:-,'iults. When males and females arc raged it>getlier iln‘ 
-iVv-rage female dies alter si.\ or seven days and ihe mah- aloa 
■:iae or ten. On the o’ her .hand if the se.xes arc a]>ari 

live twelve or tliirlecn days. 

Only a small [)nj])ortion r)f the eggs laid in raptivii>' were 
a;.'' for {icvclopment. .d'hc'si' were easil\' ioo>ened iroin the 
iom with a ])i])ettc, renKnaal to the gla>s Mihes and pm inio 
v-nming water. They ha\a‘ not yd hat<-hed. 

' trdmarilv the one great didicult}’ whii'li lia - -tood oit 
'•'■ve r;ll others, in attemjilinv; to gel a coniph'ie lilc hi iois' 

■ ‘ a >tonedIv has been in llu' Inmelling ol the veiyv }'oui)g ii> iiiph 
•Vi'h.ough a variety of methods have Ireen liied. nxinph- iia\e 
e"’ hcen kept alive for longer than ten dave. Whetlim ilii.> 
o hie to lack of proper environment, the right kind o! lood^, oi 

"hi. can not be said. The only ])Ossihi]iiy o! traeing the lin*- 
; ’e of a stone-fly, from egg to adult, si'crns to hinge n]jon a 

■ "re complete knowledge of the early nym])hal hie. 

PLATE XXill. 

Fig. .3. Drtrsnl \i(.w nf thi* lU'mph. n.'Cura! .-i/.'-. 

Fig. 4. Vf-ntral view iht.> nymph, nraural A/.r. 

Fig. Adult fcrr.ak', natviral size 

Fig, 6. Mass of eggs, aLout 4 time.-; natural a/.r, 

Fig. 7. A .single egg, gn-atly cnlarg''*!. 





the life-history of a bee-fly iSPOGOSTYLUM 
ANALE SAY) PARASITE OF THE LARVA OF A TIGER 
BEETLE (CICINDELA SCUTELLARIS SAY VAR. 
LECONTEI HALD.). 
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I. In 1 liournio.N. 

flit' Hie histories of tlie AiiU'rieaii HoinHx liiHa* ;irr iiiipi r- 
:>oiy known and this lark oi kiinwli'iiye is due l:iry,rl\' in llii- 

■ y of sludyinj.^^ parasitii' fornis, d'he s|K'i‘it“s in ( jucst i< m 
v;i \\T ahundani and ('onsi'cjiu'ntly niueli tinir jia-^ Item mn- 

-:in'M'd in ^ettiii^^ lo^^elher the data for thr areonni lui'r ]ii'r- 
'>nad. Xear Chica^ai it occurs on dry aandy jilarr. wlici-r 
’ 'ST',- i-^ much vcL^ctation and wdierc i iir sand is '-licit* 1\- 1 tlaekcncd 
iiinuus. The data prcsentcfl \ven“ i-oHiTinl iitainlv in 
-■"na ation with work u])on the host whieh invnha-d rt)]]ct-i iny 
S']' I *'!-ariny to iriaturily about a thousand Imsl lar\a'. 

1 h(' larva of tlie parasite was first discovered in I'nil l.'Ui 

■ ■■'■ successfully reared until IlHMi; the ineiliod n! ecy 
c c'.a was not successfully observed until Idos and I'.hi',) while 

nn-ts to study the adult habits in IDUl and I'.d 1 were tmlv 
i a ' 'ally successful. ■ 

Life Historv of nut llo^i. 
i-uindvla scutelhiris vSay var. Li’fO}}iei [laid, is found in areas 
' ■ sand to which considerable humus ha^ been added liy 
• S'i’ik vegetation (Wickham ’(12, Shelford '(b, ’ll .i. Adult- 
; resent near Chicago from A])ril to June and again in Seji- 
‘'■ ■''T, The fall individuals are those emerging from the 
i d stage and are not sexually mature. Thes(‘ individuals 
the winter in the ground, become sexually mature aft<T 
■'■ann days in April and deposit eggs in May and early June. 
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Burrows of the second instar of Cicindela arc most freciu* :, ;, 
visited. Tins is prohaldy due to the fact that these hoK- 
most abundant. The burrows of young spiders {Geoly^n 
which have a web around the opening, are not rejected vd o 
holes of the first and third instars of Cicindela as well as n;:'- 
tially cover<.‘d holes ])ro(iuce the reaction at least once. Cn-is.:- ;'. 
results of one observation are shown in taldc 1. 
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A sunnnary of tlie observation of egg laying is as follovv'; 
li)gg la\’ing thrusts were executed, by two individuals obserw-Li. 
before lioles as follows: One first larval stage of the h'>‘. 
eighteen sec{uul larval stages including one ])arliany cow-ivc 
with a stick, and a shallow one (filled below the surface): tsa- 
third stage of Cicindela, one small spider hole. One laiye 
nondescript hole arrested the flight but did not produce i^:e 
egg laying thrust. 

Egg, [Fig. 4). 

A female taken while laying \fas found to contain a ^x'■y 
large number of eggs, which could be squeezed out by a gend’* 
pressure upon the abdomen. The eggs are light brown ell:::- 
soids .28 mni. by .12 mm. They are not adhesive. 



Life-History oj a ]ieeH''!\'. 


J. Lari'd ( /'Vi;, -i i, 

kirv.T arc ir^ost conuiionly found ‘Viv^lv mu ’’u,. 
V v*. ral side of the th(»ra\ of h<^st larva' of ilu- ;lm\l id-miv, 
VC lliev clin;4 l)Ot\vecn tlie lc;e;s. Xo second dea;!!': hax'c 
htund with parasites. While in the ju^sition lirUo r’i 'la- 
thev cannot l>e reached l)y the hosi and do umi *i.ua' 
rwi.lilv iiUo contact with the sides of its ])urro\\’.‘ 'riirVM .are 
y.'Vuver frecpicnt e:\ce])tions to this, for linsi larwe iimi nifrc- 
ca'iillv luive more than one larva bet wem the leysor sinylc lai \‘a- 
.1:; ntluT parts of tlie l)od\'. One liost larwi had in addi’iMu in 
diu jiarasite on the ventral si<le of the throax, two oilicrs on the 
'.MOerior tliird of the abdomen. Attempts to secaire e;j,ys or 
■ nuuy larva' from sand gathered from l!u' edyi‘s of burrows 
.li'out which liad been .laid nr to n'ar larva Irom cy;..;s 

-u'U’czed from a layiniit female, have iailed. .Xcilher ha\a' we 



Figures t iO, ivarly lars al statics n) \:hnfi ninj.-' ^:i\\ 

t. T];c (-•nlar^L-il al.iMUt foa- aianictcr- , 

■V .'\ young larva o|' the s(.T(<n(] stage; aF*-iU 'r.' Uv:- oa'ar.ii v--. a a 
soinohwui curvc'l position. 
y The same in }>osiiion enlargol alanU ninr lina .. 

7. .\i the time of mciving t'Mlie ah'ionien; (-nlarg'-l aiiMii' dv tin.' . ! 

larva has withdrawn its anterior half t'ro-n tla’ old iiit' g’ltno.t. 
d’he larva in jjosition in the thorax, siiowing tli'- rnig ot i':!-' k' n--! 
chilinfr) in the inleguinenl of the ho.o, th-- long h lai'T hsim ;;!,:' , 
in position. 

'C The larva after on(' day on the alid<;rnen oi tia- ijo-t : tsoji ■; 

natural size, 

Ft. The larva at the end of the sectind day upon the ahdomrrt. 
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discovered how the larva reaches the body of the host. T;;. 
host larva with the three parasites was placed in a tube of < 1 - ; 
one inch in diameter together with two other host larva-. 
bearing two parasites and the other un infested. The 
and triple infested hosts diejl leaving five parasitic larva- 
thc^ tube with the one live host larva. None of the para:-;:. 
reached the host hirva. Host larvce dug from the point wha r 
female fly was sevn to deposit eggs on July lb had para-in, . 
of the first and second in stars on the ventral thora.K 
rctnov('d from their burrows Sept. 2dd. About 7 percent cm’;;, 
host larvae aia? parasitized. While some catches of filt\’ Is-- 
larvae were as high as 1(> perc'ent infestt'd others were cpiitc 
from parasites. "Idiis is partieiilarly true in the pine area '-r- 
].), 222.1, where only one out of several hundred host larvae -Ae:-; 
para '-ill /ash 

d'he struct lire of the larva was but little studied on aeeni;-.; 
ot lack of material, "j'hc' head segment liears the usual ina!]-;:- 
bles. which are long and curved. 1'hey ].)icrcc the inlc^gntni. v 
ot the host obliijuely; a ring of thickened chitin develo|)s a’--’.;' 
th(.‘m an<l the mouth is lirouglu into conlaet with the eeiia.^ 
of the ring and thus with the tissues and fluids of the hiMiy 
(hhg. S). ddie number of larval moults has not l;>een fafy 
determined and the following account is not necessarih' 
eurate. The smallest larvie fijund are from 0.5 to 0.0 nar.. 
in length and arc evidently in the first instar. These were lake;', 
in late summer and autumn and occasionallv in sjjring. M'^; 
of these larvie inoult in the fall; all i)ass the winter attai.'lx-e 
to the body of the host, those of the first stage moulting in earlv 
May. When tlie larva moults, the integument splits in titi 
region of the thorax. The anterior end of the body is withdraw;; 
from the old skeletal ]}arts, leaving the old mandibular skelct'^; 
imbeddetl in the host . The posterior part of the larva apparenuy 
remains in the old integument until the new integument ot Ox 
head region is hardened when a new attachment to the ^a)^‘ 
is affected. When again attached, the larva withdraws dne 
abdomen from the exuvium (Figs. 5, band?). 

The larv<c of the second instar, (length 1.2 to l.b mm. . 
probably moult again after the host has fed about a moai:' 
(early June), but this is not certain because exact measurenxnm 
could not be made of the small living larva: while attaches te 
the host and they could not be removed without killing th-. 
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A ‘.iiird moult takes place about the time the host su.>])s feediu^ 

I late June), but in the cases observed, before the pupal eell is 
o-ia-tructed. This moult clearly takes place but ilu- larva 
ac.eiu could not be accurately measured. 

hi late June the host constructs the inipal eell of Flo, 
jij, y 1^1) and becomes relatively inactive but does not normallv 
1 .a Site for a month. The parasite does not ^u'ow rapidlv until 
du ]i(‘st has been in the pupal cell for about three weeks. Uv 
d-i- time the old organs of the host have for the nms! part, 
broken down and the internal t)arts are in a seuiilluid ('niuiition. 
Tt.e jtarasitic larva now moults again and thi^ lime leavi’s ils 
:'«'!‘nier position eompletely. Tn the four or five eases oliservi'd 
e. moved to about the middle of the venlral sid(‘ of the liosl, 
Fie. h). It will lie noted that at the tiiiie of i1m‘ ]>revi()us 
!'.'-:ilts of the parasite the liost was active and if thc‘ larva- had 
vSTiiiletely released its hold at any of tlusi- limes tlie result 
.\ ='il<] ].»robably have bicen its own destnu'tion. Ai tin- lime 
diis fourth moult, on the other hand, llie Imsl is aluvisi 
-le to move. Immediately ipion seeuring tin- new som‘ee 
a^'id tlmoiigh the ab(h;)mcn of tht- host ihe ]);ira;'t!e iK-eins to 
. mure rapidly and more than doubles it.- lengtli in IS 
bi U!.-. The length at the time of the huii'lli monli is about 
bb mm.; after 24 hours th(‘ k-nglh is (i.b mm. tid;’,. hi, and 
b o'ig the next 24 hours the larva rc-aehe;- a letun]) oi i i-m. 
b's. b'y which is two-thirds tin- length nt iln* al i))!i-]! oi iln* 

: ' Ai the end of 144 hours tlie par:.;sili(' lar'sa is tiih gr<u\'n 
I"'. Mi. The length is now l.S em. atid all ' »f ; iii kiii-i' rapid 
o ■'-■•h n-s ajiparently taken place wilimui turdar m- ad! in;.'. 

■ ■ ndi grown larva jiasses six or seven da\':- in da t 'Upa i ea vii y 
' ■ ' be jyist in a quiescent stage before the jjireal moult n:'eui'; . 

6. Pupa and Ad all. 

Fhe pupa is of the type common amr>ng the fliplera. 'Micre 
n tour curved hooks upon the anterior sid(- of tin- Insid uiiin-d 
■b ’ Iiase in the form of a fan (Figs. 12 and bki Two smalU-r 
■' on the ventral side of the head ajipear to rr^rn-spond in 
'.‘’'jn to the antennae. There is a circle of long stiff liristles 
uch segment of the abdomen togetlK.-r with U shaped 
‘les on the dorsal side. The piqia upon emerging is nn- 
bbs'to.-nted; the hooks on the head become dark in about five 
'- b g the head becomes light brown in nine days and dark 
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brown in thirteen days; pigment appears in the wings at i;>. 
end of thirteen days in the center of the segments of the abd. .ir , - 
in two weeks. Pigmentation is apparently complete in al-. i 
sixteen to eighteen days (July 13 to Aug. 3). 



Some time soon after the pigment is completely develoj.'C.!. 
the pupa begins to use the hooks for digging. In this prixv.^' 
the numerous long stiff bristles arranged in a ring about y.e 
segments and projecting backward are of much importance i* - 
they tend to make simple movements either push 
body forward or push loose sand backward. The large 1 
shaped bristles along the dorsal side may or may not functiu:- ’.n 
this wav also. The main digging operations are carried on 
means of the hooks on the head. The two spines of the 
ior end serve as anchoring organs. The body is curved do: '^^*' 
ward in the form of a bow with the dorsal side pressed 
the upper side of the burrow. The U-shaped bristles 
inent upon the dorsal side may function as anchors in — 
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otHTation. The two posterior spines are tlinist ihc Poor 
. f ilie burrow and the curvature is increased, whieli cause the 
head to move back as shown in Fig. 13. Aider a lunnber of 
hoeing movements, the pupa usually wriggles l>aek\vard earrv- 
•ng the sand with it by means of the l)ristles and again wriggk-s 
forward until the head is in contact with the end of the hiirrow. 
The hoeing movement is repeated or less freciuently tlie body is 
rotated, the hooks serving as a boring organ. 





Figures 1 , 1 - 16 . loiUTgr-nci.' fr'>n) t!u' grmin'l. 

! 1.1, Diagr.am showing the niovi'inent of the piip.-i in ihggmg its wa\- t.ut ..(' 

the grouncl. N'atural size (aj. 

: :s. 16. Showing the Imrrow and pu[>a! (aOl of the host with thr pitth '!njr gy th,. 

Spogostylum. 

The boring movement was vdaserved in tlie ease nf oiu' in- 
'Hvidual, the ho.st of which had liecn eonhned in a glass tuhe 
t'ignt inches long and one and one-half inches in diatneltT. 

I he burro\v and pupal cell of the host were ('rnwlnieted in 
otMLaet with the glass. Much of the life; history of one ])arasiie 
was thus observed. The digging of the ])arasitc pu];a began at 
-j.gnt, and was not noted until the middle of the next forenoon 
O'lly 13), [began in pch of Fig. 10, p. 221]. During the last eight 
ne-urs the larva progressed at the rate of 1 cm. per hour, ft moved 
-1 eontact with the glass and traveled more than once around the 
tuue just inside the glass. The total distance through which 
'cc parasite dug was about 24 cm. Ajiparenily immediately 
-‘["U reaching the surface the fly emerged. It left the pu]ial 
^^‘tegument sticking in the burrow. The emergence of the fly 
not observed as the last centimeter of digging was acconi- 
Py'iied in less than 20 minutes and the fly emerged lietwcen 
-yCTv^ations. The adult was found re.sting on a small blade 
crass near the hole. This adult lived only about two days. 



A NEW APPLICATION OF TAXONOMIC PRINCIPLES. 

By Charlbs H, T. Townsend, Lima, Peru. 

Scarcely more than half a century has passed since :j;e 
belief was generally entertained as indisputable that 
and other taxonomic categories were fixed and unchangeah’e 
entities. The basic elements of current taxonomy clau- i 
century farther back. 

Our taxonomic system was founded on the principlf o: 
permanency in organic morphology, without any idea 
change and evolution. In its original concept and applicahon 
it was therefore inelastic and not in accord with the facts. W - 
have been constantly endeavoring, however, to apply -ha- 
inelastic system to the elastic morphology of living maitk-r. 
The result is a demonstration of incompatibility betwceti ila 
two. 

Any taxonomic system must be arbitrary and fi.xcd i:i 
certain of its fundamental aspects, but it must also aa'OT'i 
with phylogenetic facts. A radically new system is not hu-n 
proposed, but merely a modification of the current system Vi 
fit the phylogenetic facts that we find today. It is not litM 
that living matter is morphologically changing with -luh 
rapidity that it needs a system which will change within :i 
lifetime in order to keep up with the progress of evolution. 
But it is held that living forms exhibit distinct phylogenetie 
phases according to the age of the stocks of which they forii; 
a part, and that this fact must be taken into account in their 
taxonomic treatment. 

No stock is today changing rapidly enough in nature for ro 
to note the specific steps of change. But if we pass all st<.»ek' 
in phylogenetic review we are struck most forcibly with the 
successive but gradual change of conditions exhibited as we 
proceed from the oldest to the youngest stocks. In such re- 
view we get an instantaneous reflection of the bimorphologic 
changes which take place in time. 

It has fallen to the lot of the writer to make a critical siu<iy 
of the morphology and phylogeny of the muscoid flies, whach 
undoubtedly comprise some of the youngest stocks of 
and to attempt to establish a taxonomic treatment of them 
which shall accord wdth their morphology and phylogeny and 
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prove satisfactory from all practical points of vi^'w. In 
task difficulties have been encountered which can <tnlv 
surmounted by conforming to lines of loitica! siin]iliciiy. 
Phvlo^cnetic facts can not be changed. The logical abcrnaiivc 
u) change our pseudophylogonetic plan of laxononiy in a 
pln logenetic one. 

'I'hc history of muscoid taxonomy furnishes a vivid illus- 
iration of the necessity for such change. The chronologic 
ahernation between splitting and lunij^ing has been constant, 
but always gradually tending toward greater radicalism in the 
funner. Brauer and Bergenstamm were the first students 
..f the supcrfamily to recognize the differenee in ]>hyiogciiiiic 
conditions existing here and to put the idea into wools, d'lu'ir 
svstein of taxonomy shows that they approaclu'd much msarcr 
tn the truths of phylogeny than had any former students of 
the group, but they failed in many eases to grasp the relatioii- 
diijjs because they had no uniformly true (Titerion tluTc'io 
in the external adult anatomy. It has been left for studmiis 
-iiK'e their time to discover criteria in the re])ro(hiclive systinn 
and early stages that furnish unmistakable cliu's to tln'st‘ 
relationships. 

It was the good fortune of the writer to lignre largely in 
the last named investigations, and therefore to obtain facts 
which constitute a definite basis for phylogenetic deductions. 
f )nce such deductions are authoritative - recognized as unniis- 
takaldy founded on fact~wc are able to ])roeeed with confidence 
in the separation of form.s of diverse origin, however similar 
may l)c their external morphology. This jirocess brings ns 
lace to face with phylogenetic facts that (amid nevvr before 
he confidently 'accepted, and with many which were never 
bciorc suspected to exist. It compels us to draw lines where 
such were never before imagined, and it emphasizes with 
extreme force the shortcomings of current taxonomy if applied 
t') young stocks. 

The writer claims in this connection nothing more than a 
clear view and conscientious record of what has ('ome within 
ht: range of vision. The privilege of applying a phylogenetic 
. to the taxonomy of some of the youngest and most obscurely 
-’h' rentiated groups of insects has been his, and it has furnishecl 
J an insight into the relationships of these groups and into 
taxonomic needs of young stocks in general that was only 
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dimly comprehended before. The one who uses this key cnn- 
scientiously and with fair judgment must get this insight, p 
only remains to bring the taxonomy into accord witli ihi 
conditions. This is no simple matter, but it is capalde of 
adjustment. 

A careful comparative study of muscoid conditions by tlx 
writer, extending over the past five or six years and beginning 
before the reproductive and carly-stagc criteria became availablr 
has resulted in what may be called the typic-atypic applicaiioi: 
of taxonomic principles. The idea was dimly comprehentu-,] 
in 1907 from a study of the external adult anatomy alone arjj 
published in May, 1908 (Tax. Musd. Flies), while a cle:ire: 
perception of it was gained and the foundation for its practical 
application laid during the next few months and the results 
published in September, 1908 (Rec. Res. from Rear, and Iji^. 
Tach.). From that time to the present the typic-atypic idea 
in taxonomy -has kept pace with the progress of the investij^.a* 
tions into the reproductive and early-stage characters of the 
muscoid flies as com])ared with their external adult morphokgy. 
The working out of the scheme of application with the view 
ultimately l)ringing it to a ])oint of completeness has bee:- 
laborious in the extreme, and many mistakes and new start: 
have becMi made. Theoretical phylogeny and a taxononne 
a])plication to tnalch have Iteen constantly checked ui) by 
y)ractical and actual phylogeny, thus showing errors that have 
had to 1)0 corrected. 

Tlie writer has been still further fortunate in being able i- 
spend so!ne time during the past three years, 1910 to 1912. ir 
several districts of the Andean moiitan\'a in Peru and Eciiadnr. 
perhaps the most favored biotic region on earth and thus tt.c 
iDcst ada])ted to illustrate the working out of phylogciKir. 
principles in nature. Here he has been tremendously impre--o: 
with the extreme richness in transitional forms display cmI 
certain of the youngest muscoid stocks, Avhich have furni-hv: 
additional proofs of the soundness of the typic-atypic systeiVi o: 
treatment. A paper on these forms is forthcoming (New (ivii. 
and S])p. Muse. Flies, chiefly Hystriciidae from the And. M'-n- 
tanya) . 

The typic-atypic system calls into use the new group-m.n 
category, which includes the typic genus and such at}. ; 
genera as approach more closely to it than to any other t} ;-:'- 
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,- is. It has gradually become evident that this eaiegorv is 
a eauiral prime division of the subtribe, demanded in yoniig 
.•( oks where transitional forms are numerously ])resrnt but 
as a rule called for in older stocks where such transit it )n:ils 
a IS' infrequent. 

It mav be pointed out by way of illustration that \vc know 
Muiwy insect stocks whose component forms are well <liiTer- 
i-ntiated from each other; wc know other insect stt)eks whose 
fnrms arc less markedly differentiated among themselves, and 
we know still further stocks which comprise masses of closely 
^i!niklr forms. The first arc old stocks, the second arc middle- 
stocks practically in their prime; the last are young slocks, 
vtill undergoing evolution and characterized by the presence of 
iiKuiv transitional forms. Tlie same system of taxonomy is 
!:Mt applicable to all these classes of stocks. 'Phe three iTisscs 
!iu'nti()ncd are of course not clearly delimited, for ivrtain 
>t"cks are bound to be intermediate between ihem. but eaeli 
o,(>ek can always be treated on its ()^Yn merits. For the iirsl 
da-sin general, the current system of taxonomy answ'ers fairly 
wall that is to say, the tribes are usually' (luile easily <livi<lrd 
‘Im.-ctly into genera. In the second class, comprising in gi'iieral 
t:a' >toeksof middle age, w’c need the subtribal category Ix-l ween 
tribe and the genus. In the youngest slocks we Tiee<I to 
vaiploy still another category, as an elementary grouping o( 
.''•aera. lietwcen the sulitribe and the genus. 'Phis is wh.al lias 
b^a-n -ermed the group-unit, for it is liolh theore! nally and 
i 'rani' ‘ally the unit of taxonomic grou])s. 

h') far as it has been possible to work out the siaun ol the 
^:!'>a’'-urut to date, its value appears to corresjiond to, a iraeiional 
of the contracted subtribal value' and the whole or a ]>arl 
"t tn.c transitional subtribal value, as these values are exhibited 
y‘'ung superfamilics and stocks underge»ing evolution. 
er up-unit therefore corresponds to the well marlaal gemis in 
‘ ^ ol(l stocks, plus its intergeneric s])ace wliieh is eoneeived to 
a fixed quantity covering certain transiiionals that have 
*-■ ‘P]>ed out. The well marked genus itselt eorresjjonds to the 
k ya; genus of the group-unit, while the latter iias associated 
it various transitional or atyjac genera whieli are not 
-ented in the old stocks but must here be Pitted into tiie 
•■■aomic sy^stem. These transitionals or at\q>ic genera arc 
■ ' 'ubgenera of the typic genus. They are subordinated to 
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The elemental combinations of genera must thus con>ii-u:,; 
the units of group formations and values. It is proposed ih:,: 
the name of the group-unit be formed by adding ice to tr. 
root of the name of its typic genus. This does not cotui;; * 
with any of the group endings established by the Internaiion::! 
Code and by general usage. 

The group-unit permits us to arrange with phylogL-neiic 
fidelity the components of stocks whose transition als are lar^’elv 
present, fitting all into a natural taxonomic system. There 
can be not the slightest doubt that this category is an al^solute 
necessity to the clear and concise taxonomic handling cf the 
forms that comprise the youngest stocks. The further detaiU 
of the new application of taxonomic principles here outliiK^ii 
largely remain to be worked out. This must be done by 
applying the principles to the young stocks themselves as they 
exist today. 



A STUDY IN ANTENNAL VARIATION.' 

By Edith M. Parh. 

n. ATI’s XXIV-XWH. 

During the summer and fall of \\}V2 annulaiion ornims nf 
Idl'l antennae of Schizoneiira developing on Vlmus iloaf and 
’•.ark), and Pyrus and Crataegus (hark) were, inailc iiy Mr. 
William C. Woods and the writer of this paper. 

A detailed record of the annular sensoria presen i on each 
nt ioints III, IV, and V of every antenna counted, giving a 
•ahulation of 3729 counts in all, is preserved on file al the 
Maine Agricultural Experiment Station and a cojn* of this 
record will be lent upon request to any one making a par- 
tk'ular study of the species concerned. The counts in lahnlar 
form arc too bulky to be conveniently printed as they stand; 
and as nearly 100 curves would be necessary to vowr tlie 
various collections adequately that method of ])i\‘senlation 
was also rejected for the time though part of the rial a may be 
rvduccd to this form later. 

The drawings of the 90 antennae selected show, however, 
the most significant ranges of variation and give in themselves 
a summary sufficient for most pur])oses. d he antennae are 
all drawn to the same scale with particular nderence to tlm 
number of annulations present on each of the joints 111 to V 
and where of interest also of joint VI; and the length of each 
No especial attention has been ]iaid to other antennal 
details and the drawings are not to be considered a study ol the 
terminal joint except in the two resj^ccts indicated. In some 
instances the drawings Avere made from mounts in whicli llu* 
saitenna was curved on the slide and an arbitrary correction 
<'t this for the purpose of getting at)].)roximatcly straiglit draw- 
ing-. for plates, gives the peculiar irregularity in contour a])- 
parent. 

Frequent examples of freak antenna in which two joints 
'Vere apparently merged Avere met and some of tlicsc are rep- 
o: t-iued by Figs. 32-36 and Fig. 82. 

Appreciative thanks are due to several Avidcly scattered 
(•^itomologists for their kindness in sending material from 
^'"n rent localities, who are, in part, acknowledged in the 
< icetion data which folloAv. 

'Bajx'rs from the Maine Agricultural Experinent Station: Lnli'jrn'.'l''gy 


233 



234 


Annals Entomological Society of America [Vol. \’I, 


History of Collections Tabulated. 

39-04. (Fig. 74). Elm rosette. Orono, Me. June lo. 
1904. 

0-05. (Fig. 90). Mixed collection from elm leaf roil une 
rosette. Orono. Juno 10, 1905. 

9500. (Figs. 19-21 j. Elm bark. Orono, Aug. 4, I'.'n!; 

114-00. (Fig. 29). Crataegus bark. Maine. Sept. 17, 
1900. 

115 00. (Figs. 30-31). Apple bark. Maine. Sept. 17. 
1900. 

7-OS. (Fig. 22). Elm bark. Orono. June 10, 190N. 

50 09. (Figs. 14-lS). Elm leaf collection. Brewer. Mo. 
July 1, 1909. 

0;4 11. (Figs. 2:i-2fl). Pw'z/.v sp. bark, (cultivated vario'y 
of mountain ash). (Jnmo. Aug. 2S, 1911. 

0-1 'll. Pyrus silcht'usis [Kov.m) Piper, bark. Orono. An.', 
29. 1911. 

0 -12. (Fig. 13}. Elm leaf roll. Alabama. Received M;.v 
Oi. 1912. Progeny of thi> collection HvchI for a fortnigh: 
ajjplc seedlings. 

9 -12. (Fig.ll). Elm leaf roll. Columbia, Mo. Rece'\'.- 
Mav 12. 1912, from Dr. L. llascanan. The winged progeine : - 
(if 9 -12. Sub. 1. (Fig. 27) which were reared in the labora'-'r. 
(in agiple seedlings. A fuller account of this collection is giw’. 
in Bulletin 203 of the Maine' Agriciill ural Experiment Sta--' r. 

9-12. Sub. 1, (log, 27). Aptplc' seedling. Lal)or:r' r; 
l>red. Sept. 20. 1913. The ])rogen\' of 9-12 which si--- 
diseusNion. 

11 12. (Fig. 12). hbim leaf roll. Knoxville, Tenn. K<.- 
ceived May 20, from Dr. Clordon Bentley. Progeny oi v c 
collection were reared on apj)lc seedlings from May 20 to Jase 
2i>, 

12-12. (Fig 10). Elm leaf roll. Marion, S. C. Rece:'o.': 
May 2S. 1912, from Mr. W. A. Thomas. 

21-12. (E''ig. 89). Mi.xcd collection from elm leat r 
and ro.sette. St. Louis, Mo. Received June 3, 1912, from Ma 
J. T. Monel 1. 

29- 12. Elm rosette. Orono. June 0, 1912, 

30- 12. (Figs. 83-8S). Elm leaf roll. Marion, S. C. 
ceived June 8, 1912, from Mr. W. A. Thomas. 



1 .' 


Study in Antennal Variation. 


235 


:;,'>--12. (Figs 8 and 9). Elm leaf roll St. Louis. Mo. 
K;., l ived from Mr. J. T. Monell, June 14, 1912 

[;M2. (Fig. 2). Elm leaf roll. Oroiio. lune 20. For 

,;^. <i>sion see 113-12. 

4.V12. (Fig 68). Elm rosette. Calais, Me. June 21, 1912. 

10 12. (Figs. 7()-82). Elm rosette. Stamlisli, Me. )unc 

21, Ld2. The rosette was old and eonsiderably dried and the 
eviitrants were smaller than those from fresher an<l juicier 

n-M'ttes. 

.'i.; 12. (Figs. 3 and 4). Elm leaf roll. Orono. Imie 
2<i, 1912. 

j7 12. (Fig. GO). Elm rosette. Caribou, Me. June 26, 
1912. 

.■)S-12. (Fig. 75). Elm rosette. Berlin. X, 11. June 2S, 
1912. 

(■i0-12. (Figs. 32-67). Migrants deve]o])ed in elm Iraf 

roll and rosette. Collected June 28-July 12, 1912, from the 
Vfiiiral surface of leaves of Fyrus (nncricaua (Mountain Ash), 
to which they had migrated. A fuller account of this eolh'ction 
i^ eiven in Journal of Economic Entomology, \'ol. .7, ]), 397. 

(tl“12. (Figs. 70-73). Elm rosette. Oakland, Me. June 

29. 1912. 

65 12. Elm rosette. Orono. June 21, 1912. 

6tS-]2. (Fig. 1). Elm leaf roll. Houlton, Me. {une, 

1912. 

111-12. (Fig. 5). Elm leaf roll. Oroivn July 20. 1912. 

11:1-12. (Figs. 6 and 7). Elm leaf roll. On>n»). July 23, 
1912. Purposely collected late for com})arisnn with 13 12 
dug. 2) which developed June 30 in the sanH“ rulls. d'hi- 
duierence in the actual size of the antennae and in tin* number 
"1 a]niulations of the big, thrifty early onc's from the juicy leaf 
and the last individuals to develop in the drying roll would 
Hvin suggestive of the physiological effect of the habitat on the 

of the individual and the character of the antennae. 

16.J-12. Fyrus sitchensis Piper, bark. Orono. Set)t. 24, 
1912, 

175- 12. Apple bark. Orono, Me. Sept, 2S, 1912. 

176- 12. (Fig.2S). Crataegus (monogyna) Oxyocantha. St. 

' 'CiS, Mo., September 27, 1911. Mr. J. T. Monell. 

. _ '"■‘''TE. By dm leaf "roll” is indicated a deformalion r-f a sini'l** l<:at. Ity 
2 -tc” is indicated a terminal cluster. (Figs. 4-12 and 402, Bullcun 2tKt ,Mo. 
- ■ h.spt. Sta.). 
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A STUDY IN VARIATION IN THE NORTH AMERICAN 

greenbottle flies of the genus LUCILIA, 
WITH SYSTEMATIC NOTES ON THE 
SPECIES INVOLVED. 

By John I). Toi hii.l, 

Division of Knlomology, OLtiiw.i, C’aiULita. 

Soiinc few years the writer had occasion to make a 
K-'idy in variation of the Canadian sj^ccies of the i^miins Liit iliii. 
<rYu:^ of adults were bred, more particularly in the case 
L. scricata Meig., and from the material thus sccnri'd ihc 
iii’dis and possibilities of variation in certain directions were 
dcUTmined. The fact was brought out that none of the char- 
acters made use of l)y Mr, C. H. T. Townsend in liis “Taxnn- 
(iiiivof Muscoidean Flies” for tlie erection of the ten supjiosedly 
new species of the genus containeil in that jmblicatinn are 
(1 specific value. 

In Ihll an opportunity was alb'irded of examining tlie 
tvjtes and cotyjx^s of the above ten species at tlie U, S. National 
Mu-xurn. in Washington, D. C. The conclusion which had 
h( ell jirevioush' arrived at namely, that the supjiosed sjieeic'S 
v.'ere only variations of the original four s])t“cies as recognized 
by J lough was abundantly justified. 

Examinations of the cf genitalia were madi- and lliese 
;ie;un showed that the conclusion was justified. 

It is hoped shortly to publish the results of the study of the 
gmitalia. 

The ]jresent paper consists of the results of the study in 
variation, and of the examination of the U. vS. N. M. Luaiia 
rsaieriah 

A STUDY JN VARIATION IN TIIK GiiNl'S lA’ClLI.X. 
d'hat variation in external morphological characters is a 
lacior to be reckoned with in systematic entomology is today 
Ui^puied by no working entomologist. At the same time 
liATc are comparatively an infinitely small number ol the vast 
iirray of insects described to date which have had their limits of 
va:iation approximated. 

I'hat such approximation is possible or practical in all cases 
not be entertained; that it is desirable is beyond fjuestioii. 
^ single historic example of the tachinid fiy Exorisla {Phryxa) 
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vulgaris Fall, with it? five and one-half pages of synonymy in 
the “Katalog der Palaarctischen Diptera” is sufficient in iiH'!: 
to establish the desirability of studies in variation. 

The present study is concerned with three species of the 
genus Lucilia i. e. sericaia Meig. sylvarum Hough and ca^ar 
Linn. The method adopted was to breed from isolated 
masses series of adults, examine and record certain selecii.d 
characters for each fly from each egg mass, tabulate these charac- 
ters, make synopses of these tables, and finally to draw up from 
these synopses resumes or extended definitions for each speciis. 

Owing to lack of space only these final resumes appear in 
this paper. It was the intention of the writer at the out>c‘ 
to keep exact records of at least one hundred examples of each 
species encountered. This intention was however only realizi-'l 
in the case of L. sericata in which case several hundred adul'< 
were reared. The number of specimens of each species rean.-l 
and examined is as follows: 

L. scrivata, Moi^v, loS consistlnj^ of 57 9 9 and 101 -o' S'. 

L. sylvarum. Hough, 27, consisting of 25 9 9 and 2 o' S'. 

L. ra'sar, Linn., d, con si .sting of 1 9 and 2 

In addition to these bred specimens ten collected specimens 
of L. sylvanim and thirty-one L. caesar were also exaininci, 
the results being included in the following resimh. This 
makes the total assemblage of flics for each species: L. seridihi. 
IBS; L. sylvarum, 37; L. caesar, 34. 

The characters selected for examination cvere as follows: 

I) 0 rsoc c n t ra 1 b r i s t k' s . 

Postracoslichal bri.stles. 

Humoral liristU'.s. 

Stcmopk'ural l)ristk'S. 

l.lccllar bristles. 

Width of front. 

Colour of |)alpi. 

Colour of first abdominal segment. 

Marginal bristles of second abdominal segment. 

Colour of teguke. _ , f i . r 

Width of apex of frst posterior cell, compared with the length or the ar. . • 

cross- vein. 

Presence or absence of appendage at bend of vein four. 

These particular characters were chosen for two rea-'»n^ 
(a) to find if possible new taxonomic characters for the 
ation of the species; (b) on account of the fact that they 
all the new characters employed by Mr. C. H. T. Towns. :kl 
in the erection of ten supposedly distinct species. 

♦ Taxonomy of Muscoidean Flies. Smithsonian Misc. Col,, Vol. 41, .k 
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RESU^!E OF L. SERICATA. 

In all cases there were three stron^^ pairs of dorsoant ral 
Erodes, no rudimentary fourth pair. 

In OS.1% of cases there were three i)airs of puslaerostiehal 
' risiles. One of the variations was an extra spasniodieally 
bristle of the mesonotiim (postsutural). Tlic diIut 
Variation was that of two postacrosliehals only on the left 
d-iv; this may indicate a past connection between the forms 
wiili tyitically three ])airs and those with typieallv two pairs 
h. eaesar). 

As regards humeral bristles SS.7^ f of th(‘ flies rxamiiwd 
ware supplied with four strong ones on each side. Tlie varia- 
d-ins ranged between a form with two on one side and throe on 
the other and the typic form with four on each sides 'I'he 
anterior bristle was always the one to b(' lost. 

The interior bristle seems to have a taxonomic alhnity 
toward the anterior bristle, as in tlie case of the latter aborting 
it was usually found that the interior l)ristle was weak (in one 
eaw it was lost completely on one side). 

There were in OO.bVt? of cases d sfernophairal bristles on 
laeh side. This is a generic character and yet iliere was 
variation, not in the species as a whole, Init in individuals. 
lhi‘sc variations were in an increase and decrease of these 
iTistles in both number and strength. In all eases the posterior 
l-rtstles were constant and the anterior alone be(.'ame modilicd. 

I he ocellar bristles varied according io sex. 

of the female flies had two well-defined ])ajrs. In 
the great majority of these cases the anteri(jr ])air was longer 
an<l stronger than the posterior pair, Imt at the same timt* the 
iatter pair was sufficiently strong to warrant the a])pli(:ation of 
tile term ‘bristles’. As to positiem the anterior ])air had their 
uiHTtion within the ocellar triangle and the ])oslerjor jjair 
aad theirs outside of the triangle and immediately ]K)sterior 'to 

As to the exceptions to this normal condition of two pairs 
V‘;< re were a few cases in which the post, pair were weak; fine 
in which the two pairs were both exceptionally strong; 
•aral instances in which there was an extra bristle dcveloix'd 
‘ one side within the ocellar triangle and postcrir)r to the 

• ‘mal anterior pair; and finally a few’ instances in which 
' re w'as an extra pair of bristles developed within the ocellar 

• ^iigle and post, to the ant. pair. 
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Of the males 90% had only one pair of ocellar bri-’c^. 
These were proclinate and had their insertion within the 
angle. There was a tendency toward the production 
two pairs; in some cases this second pair was hardly 
than the surrounding hairs; in 7^,7: of cases they had tlcvu* 
oped into a weak posterior pair; and finally in a soliinrv 
instance two distinct pairs were developed. 

The width of front affords a secondary sexual charaoirr, 
This character was very constant, there being practirul'y 
no variation in all the material examined. 

In the females the width was one-seventh to one-eighth 
width. Hough in his description of this species gives f>!s- 
sixth to one-eighth head width; this will hold good if tlia: 
portion near the ocellar triangle is taken into considerali-iv;. 
as at this extremity there is an expansion. In the .pre>(.in 
study, however, the term width of front is- restricted to that 
portion of the front immediately above the base of the anan- 
nae. i. c. the narrowest i)ortion. 

In the case of females the width of front Avas from one-ttinii 
to four- tenths head width. 

It may be stated here that measurements of all these Hie- 
was not attempted. A small series however of each sex uxa 
measured in this particular and with these as, a guide the otla-r 
specimen were visually compared. This may sound somewha: 
casual, but in reality the method is reasonably accurate as ihr 
observer very quickly acquires a duo sense of proportion. 

The next character lies in the color of the palpi. Vies 
character was sometimes very difficult to determine becau-*.' 
the palpi were often retracted into the oral cavity. The wa.i 
of this cavity varied from an amber yellow color to alin"s' 
black and the palpi, being semi-transparent, appeared in many 
cases to be of this dark color and only by removing them ceul': 
the fallacy be made patent. Again these palpi \verc covenn 
with fine white hairs and thus' in certain planes of vision 
appeared white. 

The prevailing color of these palpi was amber yt-l :'*''• 
This was however by no means constant, there being but 61.4'' 
of the flics with the palpi of this color. The color varied trom 
pale yellow through dark amber yellow to almost black; aynn 
in several cases there was an infuscation or dark area at nie 
distal region; and also a black area was occasionally pre 
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, ■ ‘!\o bnsc. Thus for this species nt legist the color oi ilu* 

Mnt constant and the infuscation at the tip lies no spocihe 

In the color of the first segmetU of the abdomen was found 
;c’ rxccllciit secondary sexual character. In all casi's it is \]\v 
,;,,r.>al area of the scgnient that is referred to and not ilu* 
v.rurab 

In all males examined the first scj^tnuMU was. at l^‘a^^ Mipcr- 
vrlw l>lack. In the females this segment \'arie<l Irom the 
of the remaining segments (i, e. alalomen nnit'olorn<! lo 
.diade darker; there were few examples of this latter condition. 

On the second abdominal segment there was suiH-riorly 
a row in both males and females, of fairly strong marginal 
niaeroehaetac. These marochactae were stronger eenirally, 
ilicn became weak and finally became strong again at the 
-ides. These bristles varied slightly, but not to any marki'd 
degree; in a few cases they were strong and in a few e;ise> w(‘ak; 
in two instances (1 cf and 1 9 ) the two median 1 nasties stood 
o\n more prominently thus api)roaehing tlie comlilion in L. 
sylviinun. 

The tegulac varied from wliite to brown, d'his variation 
wa- evident in all the series of dies of all specie's and in one lot 
'•f L, sylvaruni bred from a single egg elnsler all inte'rniediatt' 
stages were found l)etween the ])utv. whita* and llie brown 
I 'Hiditions. 

1 'e-fore ])assing to the next character it may be wc-ll to 
"bsurve that all flies killed and ttinned soem alter the time' ol 
t ejanec have t)urc, or almost ])ure, while tegnla*; and that, 
'■nly in flies that have either been eolIecte<b or i)red (lirougli 
and lett in a cage for ten days or more, have the l^rown-t ing('d 
icgulae been observed. This seems to indicate that ibe i('giilae 
darken as the fly grows older. 

It was found that the width of the apex of the posterior 
o.'il in comparison with the length of the anterior eross-vein 
w;o slightly or distinctly shorter; the onlv exeej^tion to this 
'•'•c- in the case of two flies in which the lengtiis were c(|ual. 
bus character has not previously been made use of. It is 
'j'<arently very constant and serves as a se])arating character 
' “ this species from L. syharum. 

The character is best seen when the wing is viewed trom 
< ' bjw. In vein 4 there was in no case any a])j)endage even 
"X'iimcntary — at the angle. 
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RESUMF. OF L. SYLVARUM. 

There were in all cases 3 strong y}airs of dorsocentral brio.’rv, 
but in 33% of the flies resulting from one egg cluster there \v,i> 
a trace of a fourth anterior pair; sometimes this trace exhil>iu>!i 
itself as a slightly exaggerated hair on one side only and some- 
times it resolved itself into a distinct but weak pair of anteridr 
dorsocentral bristles. There were three pairs of sirorii^r 
postacrostichal bristles in all cases. 

As regards humeral bristles there were in most cases fo;;- 
on each side. The majority of variations ran to an abortion *,[ 
either one bristle on one side only, or of a bristle on both sidt's. 
This bristle was always the anterior bristle and, as in L. scrictih, 
the loss of it carricfi with it a weakening of the anterior oru. 
There was in one case a variation in the other direction, namrlv, 
the development of an extra bristle, quite strong, on one >iiie 
only. 

Sternojdeural bristles were represented by three typiio! 
pairs, but, as in L. scricaia, there was variation, notwithstandinL; 
the fact that the character has an iindoubted generic valnr. 
This variation appeared in 4 specimens and ran in each ca>o 
to an additional anterior pair, represented either by a bri^do 
on one side only or by a bristle on each side; these ln'istb'^ 
were sometimes weak and sometimes strong. In all casr- 
as in L. sericata, only the anterior Imistles were subject i'> 
modi li cation. 

Coming to ocellar bristles it was found that, as in L. scricatii. 
these afforded secondary sexual characters. The four male- 
had only one strong pair of ocellar bristles. These were proc- 
linate and inserted within the ocellar triangle. 

The females had one strong pair inserted within the ocellar 
triangle and one very weak pair inserted outside the trian.gh’ 
and immediately posterior to it. This weak pair was made 
up of somewhat exaggerated , hairs but the term bristle 
perhaps applicable because they stood out from the surroumlir.i: 
hairs (of which there were several pairs). There were in 
specimens of this species as in the specimens of L, caescJ 
few hairs within the ocellar triangle. There was variation 
from the typical condition of one strong pair and one weak m 
two directions, namely, reduction of the posterior pair and 
addition of another posterior pair of these w^eak bristle^ '-J* 
strong hairs. 
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'rbe width of front affords a secondary sexual eharaeicr. 
the males the front was from one-tentli to luu’-iwt'lfih 
}ua<l width. Hough gives the width as “very narmw" and 
•‘uiic-eighth to one-tenth head width.” A heller \Nay is ]H‘rliaps 
N) sav that the width of front in syharum enines iiiUTine- 

diate between that of L. caesar, which is linear, and th.ii nf /,. 
y ricdta which is from one-seventh to onc-cighth head widili. 
O'vre having examined specimens as to this eharaeter in males 
ct all three species it becomes a comparatively easy task in 
valiscquently reduce any male Lucilia, on this eharaeter aktiie 
its species. 

'fho front of the females was found to be somewli.at nar- 
rnwer tlian in L. scricata and about the same* as in L. mesur. 
Jn actual width it was found to l)e about d-KI (me.asureinenls 
were made in a number of s])ecirncns) of the head width; this 
is slightly less than 1-3 head width. 1'his ('liaraeler starves 
very nicely for separating females of this sjK'eies and of L. 
iiU'sar from females of L. scricata whiclt ha\'e a front measuring 
head width, or slightly greater than 1-3 head widili. 

The color of the [)alpi apj)ears to be far more eonsiant 
in this species than in L. scricata. This ('olor was dark brown 
<ir almost black in all l)ut two cases and in tliesc- it was black. 
Tile color of the dorsum of the lirst abdfJininal .st>gment was 
Cf.'/ in this case found to afford a secrindary sexual character as 
a] L. scricata. In the females the first alxlomina] segment 
Aa- either blackish or black, and in th(‘ male< it was bladx. 

A comparative study of the bristles of the s«'et>n(l abdominal 
>'agment ])roduced some curious results. In die ca^c oj L. 
yv,kv<,’o/;;r one bred male had a strong jiair of median marginal 
J'ristk^s and no differentiated marginal row. bS' ^ r,j i he iem.ales 
in the same lot had a .strong central pair of bristles and a weak 
marginal row; several flies had the central pair no stronger than 
tiu- remaining bristles of the marginal row. Again in another 
I'it ot bred material of 7 females two exhibited this latter con- 
dition of having the central pair no stronger than the others. 

This variation is important because the jircsencc of a pair 
‘ t strong median marginal macrochactae has always lieen 
ctributed by writers to L. sylvarum and here it is shown that 
die character may vary to quite a considerable extent. 

In most cases the central pair were of about the same 
•'irength as the remaining bristles. As a rule, however, tliese 
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two bristles stood out at right angles, or at least at a considrr.:^;^ 
angle, to the longitudinal plane of the abdomen; \vherea> :he 
remaining bristles were barely elevated and extended ovi.-r b:-; 
dorsum of the third segment. Thus these central 
stood out as two distinct macrochaetae. It not infreqikTi!iV 
hap])ened however that these central bristles were not clevak i 
and hence they could not be readily distinguished from ihc 
others of the marginal row and inference was naturally drawn 
that they were not present. Their presence could usuallv 
be detected by examining the sites of their insertions as com- 
pared with those of the remaining bristles; the central |.iair 
had their insertions very slightly anterior to the row of marginal 
macrochaetae. 

The tcgulac varied, as in L. sericata, from white to smokv; 
in one lot of bred material particularly an excellent gradati(nial 
.series, in respect to this character, was obtained. 

The apex of the first posterior cell of the wings was, unlike 
the condition in L. scricata or L. caesar, longer than the anienor 
cross vein. This character is best seen from the under surface 
of the wing. It is apparently one of the best for separating 
this species from L. sericata. There was often a short ^nllr 
at the angle of the fourth longitudinal vein. 


RESUME OF L. CAESAR. 

■ In all cases there were three strong pairs of dorsocentrril 
bristles and there was no rudimentary or vestigial fourth pair. 

In all cases but one, two pairs of postacrostichal l.)risiles 
were found to be present. In this one exception there \va> 
an extra pair erratically placed. 

The humeral bristles varied considerably. In the bred 
specimens there were two flies with two pairs and one fly with 
three pairs. The most common condition was two pairs, !)ut 
there were a number of specimens with an extra anterior bristle 
on each side, and again others wdth a complete anterior fourth 
pair. At the other extreme there was a fly with tw^o bristles 
on one side and three on the other. There was thus greater 
inconstancy of humeral bristles in this species than in either ot 
the other two. It is interesting to note that it was alwic.s 
as in L. sericata and L. syharumj the anterior bristles and of tit', sc 
the interior pair that were subject to variation. 
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The sternopleural bristles were represented in all o:ims ])u( 

. I'V the normal three pairs. In this one exeeption the 
• o rior bristle on one side was reduced to a lon.i,^ hair. It was 
.'interior bristle that became modified, 

'flic ocellar bristles, as in the other two s])eeii‘s, alTnrded 
,. r,»!ulary sexual characters. 

'['he males had in all cases the one strong ]>roeIiiiaii- pair 
111 L. sericata and L. sylvanim, havin^^ insertion wiihin the 
'Hvilar triangle. The females had the usual one strong pair 
naving insertion within the ocellar triangle. The postorior 
pair were in most cases reduced to hairs, tlius lieing less strong 
.\a-n than in L. sylvarum. There was one curious variation 
in which there were one strong pair and two very weak jiairs 
.if bristles; both these weak pairs were [)osterior to the strong 
anterior pair; one of them was inserted witliin and th(‘ other 
--utddeof the ocellar triangle. There were in addition to tlu‘ 
la'istlos a number of hairs l)Oth within and outside oi tiic 
triangle. 

The color of the palpi was, in the specimens of tins sjieries 
examined, very constant. It was without cxcc])tion amber 
Vvllow. 

The width of front here again afforded a sei'ondary sex- 
ual character. All the males had the front linear; it was 
'ondderably narrower than in L. sylvanun, and very con- 
ctleraldy narrower than in L. sericata. In the females the 
width of front varied from three tenths to one third head 
wulth; the more general condition however was about ihn-i* 
teams, or the same as in L. sylvarum. 

Ih.e color of the dorsum of the first abdominal segment 
varied from that of the remaining segments (abdomen nnieolor- 
'uisj lo black. Between these two extremes there were numer-' 
'’u> gradational variations; the most common of these was 
t.'i.it m which the segment was somewhat darker, esjieeially 
o titrally, than the remaining segments. 

As to the color of the tegulae there were found to exist 
same variations as in L. sylvarum and L. caesar. The 
' - ! ernes were white and brown and between these were found 
^ nerous combinations. The more common condition was 
of ‘tinged brown.’ 

^ Regarding the last character, namely, the comparison in 
w-a;ths of the apex of the first posterior cell and anterior cross 
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vein it was found that this species comes in this respect n.i.iv,:;-- 
between sericata and sylvarum. In four cases the apical 
of the first posterior cell was slighth^ shorter than the - ^ 
of the anterior cross vein, which is the typical condition hi 
case of L. sericata. In the remaining twenty seven ili. s 
was aVjout equal to the length of the anterior cross vein. Th;:- 
for this species the character will not serve to differeirh,;,/,: 
from the other t^o species. 

Having com[ileted the resumes for the three spe(“ir> .- 
Luciiia the opportunity may be taken to make a few gen.-ry 
remarks on cliaractcrs which have not been made use of in hv 
tables. 

First, as to size, there \\’as found to be little difTereniv :n 
the three species. Fossil)!}' caesar is generally somewrns 
larger than the other two. In each species there is hr^wiw' 
a considerable variation. To illustrate this it may lie ' 
that in over 200 specimens of sericata the smallest fly w;' 
mm. long and the largest 0 mm.; the average length vo;- 
from 7 to S mm. 

Then as to general color there was again a great ran^e • 
variation. Hougli makes remark’^ that 'In all the Calliph-ir- 
ineac of metallic color the shade varies through violet, gra::, 
blue and copi)er color.' One has only to look at a long 
of Luciiia to find that, in this genus at least, the remark \vk'\ 
true. Oenerally, however, flies of L. sericata arc brigh:i.r. 
owing to a greater preponderance uf the coppery color, then ;;w 
those of L. caesar and L. sylvarum.. 

Lastly a word ma}- be said regarding the positions of 
dorsocentral and jiostacrostichal bristles both in relation t.' 
the respective series separately and in relation to one anodar 
As to the jiositions in their respective series it was found ih-t 
they were placed, almost without exception, in the same plara' 
longitudinally (cephalad-caudad) although there was variatiur.. 
Then as to the relative positions of the dorsocentrals and 
acrostichals there was found to exist a considerable variatajn: 
taking any four bristles transversely an imaginary line drawn 
through their insertions usually approached a straight line: 
this line was however scarcely ever absolutely straight and tCiC 
deviations from it did not follow any definite plan. 'Lie 

•Svnopsis of the Calliphoriaeae uf the U. S.. Zool. Bull., Vol. II, No, 6. ^ 
1899, p. 253. 
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ao ^inpnnying diagram showing the positions of tliose thoracic 
Pri.iks in the case of seven flies all bred from a single parent 
irkiicate this variation better than can any descri])^!^!/ 

Tlio point is of interest on account of the fact that Mr. 
T.rvnsend (loc. cit. p. 121) in describing a new species of 
Lneilia (L. giraulii) makes use of the relative positions of the 
P<.eiaerostichal and dorsocentral bristles. 





6 . 




<1 ? 



nJ. . e . 

, Diagram 

^sriationjn relative position of dorsocentral and pr^stacoisticlial fjrisllcs 
I . , 1 ' specimens of L. sericata, all bred from the same i>arcnt ily. 

b;v-h dot within a circle represents the insertion of a bristle. 

— ea racketed group (of the total 7) represents the dorsocentral and posta- 
crostichal bristles of one fly. 

: outside rows of bristles are dorsoccntrals. 

‘ -x- two inside rows of bristles are postacrostichals. 


value of this study in variation lies in the fact 
sb- species dealt with was found to be subject to con- 

-^- ..able variation in the matter of chaetotaxy, color, size, etc. 
‘ ‘ j in that all the new characters used by Mr. Townsend (loc. 
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cit.) for the erection of the ten supposedly distinct spo«,iv^ 
shown to come within the limits of variation of thu X.-r-'- 
American species of Luc ilia as recognized by Hougli. 

XOTlvS ON TlUi TYPES AND CO-TYPES OF LUCILIA SPECIES IN Hi; 

V. S. NATIONAL MUSEUM. 

The following nfites were made in 1911, through' the courtesy of the C. ,v \- 
Museum authorities, on the types and cotypes of Mr. Townsend’s su[)|n ..y 
species of Lucilia. In some cases the Ta.vmoiny ()f Muscoidean Flies, .Suhi’ . .. 

Misc. Col., Vol. 41, No. ISOd, notes refer to the original descriptions. • d 
of certain chriracters employed in those descriptions is discussed in the [»r' :- 
portion of this paper. 

Lucilia morilli. Town. 

The type specimen together with all the co-types arc P<iu- 
dopyrcilia cornicina Fab. There are no hypopleural bri.c'ci 
and the fourth vein is curved and not angular. 

Lucilia nigripalpis. Town. 

The tyi)C specimen must be referred to L, sylvanim Mein 
The width of front is slightly less than one-third head wiilih; 
the ]nil]h arc blackish; the first segment of the abdomen 
blackish; on the second segment of the abdomen there c- 
well marked pair of median marginal macrochaetae quite 
strong as arc found in most specimens of L. sylvanim. The 
abdomen is however ‘dented’ in consequence of which 
miuTochaetae are ap])rcssed against it and this is presumaMy 
the reason that they were overlooked by the author of I’ac 
species; tliere is a weak ])air of extra ocellar V^ristles just yjoslera ' 
to the ocellar triangle and quite typical of sylvarum; in ’''a' 
comparative lengths of the a|)cx of the first posterior cell an : 
the anterior cross vein the fly is typically sylvarum. 

The co-type is an undeveloped specimen of L. sylvdni>>- 
Mcig; the head characters are all typical except in the eel' r 
of the palpi which are distinctly brownish, especially towe.r; 
the base; the lower side however of the abdomen and also na- 
legs both show this light color which means that the fly ’Aa-' 
captured soon after issuing; toward the tip the palpi bce''n;e 
blackish and this is carried down one fourth distance to oaA-: 
as to marginal macrochaetae on the abdomen there is a 
pair on the second segment which show up better whc’i 
fly is examined from the dorsal side; when the specinici' > 
viewed laterally there is seen to be one other bristle near n’t* 
center of the same segment; it is about as long as the sh'-:*er 
of the central pair but the base is weaker. 
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Lucilia angustifrons. Towi^. 

riio type specimen is a from England :na! the single 
,,,,--g;ie is a 9 from Kaslo, 13. C., which “seems to lie tins 
c"iTowiisend, Taxonomy of Muscoidean Flies, p. iJOt, 
A;! examination of the type shows tliat a third and anterinr 
nf postacrostichal bristles is iwesent; at tlu> saiiu‘ time 
hoth these bristles are weaker than those siltialed posterior to 
tiiem in the same rows and moreover the bristle on one side 
rhvidedly less strong than that on the oIIkt side (the oiu' on 
■.i! .'ide is weaker). This is the only charaeler that se],)arates 
die tlv from typical L. caesar and as in this vtTy oliaraeler 
tiare is an irregularity it seems highly ])robal)le that the pair 
<)i bristles is nothing but a sport in whief) case the form must 
lie referred to L. caesar Linn. 

As, to the single co-type, the 9 from Kaslo, this flv has 
‘uo postacrostichal bristles on one side and three on tiie other 
'.vith the anterior one weak; the fly is unquestionably L. caesar 
Linn. 

Lucilia giraulti. Town. 

One (f from Paris, Texas, no coty])Cs. In the origin.'d 
di-seription of this species ■ (Townsend, Taxonomy of Miis- 
midcan Flies, p. 121) there is only one characacr mentioned 
dial would separate the form from L. sericata Mcig. which is 
dial “a second pair of ocellar bristles is prcscTit.” ICven 
■vcrc this so the character would be insufficient in itself as the 
^tUi{y of variation for L. sericata, brought out the* fact that 
nt this species there is occasionally developed a second ])air 
■'t ocellar, bristles. An examination of the specimen itself 
ra/vvc\er shows that the bristles in question arc not developed, 
i C'. lly is therefore L. sericata Meig, 

Another character used in the descri].)tion of this six‘cics 
tne position of the postacrostichal bristles relative to the 
dorsocentrals. The study in variation brought out the fact 
'hat this character has no determinative value. The above 
is badly mutilated. 

Lucilia barberi. Town. 

A discussion of this supposed species is hardly necessary, 
die characters employed to separate the form are met with 
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in L. sericata Meig. An examination of the type S])< hi.en 
and also of four cotypes shows that the form may be rohrr^-.] 
to L. sericata Meig. 

Lucilia unicolor. 

Five 9 specimens from New Mexico, Mexico and 
Columbia. They are all L. Caesar Linn. The secoial ])a:r 
of ocellar bristles is fairly strong in the type specimen, but in the 
co-ty])es there is variation and they become less strong, in nnv 
case all come within the limits of variation of L. caesar. 

Lucilia purpurea. Town. 

There is no character in the description of this form which 
serves to separate it from L. caesar Linn, In the descri];tio!i 
it is stated that “the whole body is purplish, strongly 
tinged, especially in tlie 9.” This is certainly somewhat 
of an unusual hue for caesar, but a series can be arranged from 
the U. S. N. Museum material showing all gradations fr^ini 
this form to almost pure green. An examination of the lyiK' 
and co-type shows that there are no structural character^ 
separating the form from L. caesar and the name purpurea 
Town, must therefore sink. 

Lucilia australis. Town. 

Two 9 9 from the southern states and one c? from Alaska. 
The type and one co-type, both from the southern states, 
must be referred to L. pilalei. Hough. The S' from Alaska 
agrees with L. caesar Linn, in everything except the width o: 
front which appears to be very slightly greater than in L- 
caesar. This, however, is probably partly optical, as* the inner 
margins of the eyes, in the region of the ocellar triangle, are 
blackish, and thus appear to be part of the front. 

Lucilia infuscata. Town. 

From the description (Townsend. Taxonomy of Mus* 
coidean Flies, p. 123) it is evident that the cT cf are L. 

Linn, as all the characters enumerated come within the limits 
of variation of that species. 

The 9 9 of w^hich there are six, “can be told from cueS'^r 
only by the narrower front and darker basal segment.'" As to 
the latter of these characters the study in variation for E 
caesar brought out the fact that in that species the first segiricrit 
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. ; ihe abdomen is not unicolorous with the other seunicnts. 
darker. As to the former character, i. e.. the hiarnnvor 
the more general condition tnet with in euesar ns to 
uidih of front is less than one third head width, or to Ix' more 
•. eific three tenths head width; infuscuia is described as havin*' 
:iu' front two-sevenths head width and tlie dilTerenee lietween 
threcrtenths and two-sevenths is one-seventieth, wliitii 
rcdtiees the character as a differentiating one to an absurdity. 

All examination of the type and co-type bears oni the 
aiuivc' remarks and proves the form to ]>e L. uiesnr Linn, 
with the exception of one co-type which is Phormia re^nmi 
Mcig. 

Lucilia oculata. 'rown. 

Six cT and two 9 9 . Tlie former are L. cnesur Linn, 
and the latter are L. pilatei Hough. The author of oculata 
lays stress on the color of the face and antennae, wliieh are 
• h scribed in this instance as brownish yellow instead of l)Iack. 
After examining the U. S. N. Museum caesar material the 
writer found that taking three specimens from Lnglaiid, one 
from Mexico and one from Connecticut an excellent gradalional 
-cries could be made, showing transition from black to light 
redflish brown. In this connection it may be stated that the 
late Mr. D, W. Coquillett collected a s]iecimen of A. pilaici 
Hough, in Washington, D. C., which exhibits some remarkable 
Cfilorational features. The whole lly is cjuitc light, especially 
the legs and venter, but it is distinctly ‘sliot’ with green and 
hlue, so that in different lights it takes on different colors; the 
paraiacials are pale reddish yellow. Ii is tlie ex]>crience of the 
‘Uiter that, within certain limits, tlie earlier a sjx'cimcn of 
Lucilia is captured after issuance the lighter will l^e tlu'. color. 

The synonymy indicated in the above notes on tlie types 
and co-types of Lucilia species in the U. S. N. Museum may 
Le listed as follows; 

j.ucilia n'u)nlli, Town= Pseudopyrillia oirnicinfi, Fah. 
nigripalpis Tu\vn= Lucilia sylvanjin, Mcig. 
ilia angustifrons Town = Lucilia cajsar, Linn, faitnonnal r]yp 
-IK ilia giraultj Town = Lucilia schcata Mc-ig. 
j-ucilia barberi Town= Lucilia scricata Meig. 

I '-ioilia unicolor Town - Lucilia caesar Linn, 
j.ucilia purpurea Town= Lucilia exsar Linn, 
y’icilia australis Town = Lucilia caesar Linn, 
yuciha infuscata Town = Lucilia caisar Linn. 

|>ucilia infuscata Town = (l cotype) = Phormia regina Mcig. 

;Kiciha oculata Town, male = Lucilia caesar Linn. 

'Uciha oculata Town, female = Lucilia pilatei, Hough. 
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It may be stated that Mr. W. R. Thompson and tin 
Mr. D. W. Coquillett examined independently the 
material and both gentlemen substantially confirmed thr 
above synonymy. Before leaving the subject of synonvir-, 
the opportunity may be taken of making a few remark- k. 
some s])ecies listed in Aldrich’s catalogue of North AiriL];=:;,:: 
Diptera. As regards Lucilia sylphida, Bigot, a copy of 
original description (Ann. Soc. Ent. de France 1877, p. 15. 
which was furnished the writer through the courtesy of Id.,;. 
J. M. Aldrich, is as follows: 

“17. S. Sylphida female (iiov. sp?). 

Viridi metallico. (Abdomen?) Aiilcnn. segmenlo 3.0 secund<. 
niplo hnigiorc. Alis, vena -la usqrie ad a]nccm primoe spinosa. Cira--;- - 
sul>hunKTali nigra. Facie, basi tanUnn, duobiis macrochactis n.i • 
Antennis ]>a]pis(|uc ])alIido Icsiaceis. Fronte giisca, occij')ite iiir’;*.-:. 
obscure .cncsccntc, vitta nigra apice fulva, facie albida, genis 
dissime testaceis; calyptris aliiis; alis hyalinis basi, ])a]Iidissiin.j n- 
taceus; pcdilnis, fusco-nigra, femoribus, extrinseciis, partim a-ni-:-. 
(L’abdomcn nianquant. cst cl bicn une cspccc nouvcllc?)’’ 

In this l)rief description mention is made of none but gencriv' 
characters and these in a most general way. The form ■- 
probably not a distinct species, but this can only be ascertainc; 
by an examination of the type. As to some of the other specie:,: 

Lucilia mollis, Walk. 

Hough refers doubtfully to Phormia regina. 

Lucilia rufipalpis, Jaen. 

Hough refers to Phormia regina. 

Lucilia nobilis, Meig. 

Mr. Austen, of the British Museum writes that this forn: 
is now generally considered to be synonymous with L. serkaia. 

Lucilia sylphida, Big. 

Probably not a distinct form. 

Lucilia terra-novae, Des. 

Hough refers to Phormia. 



OBSERVATIONS ON THE CHvETOTAXY OF 
CALLIPHORINAE.* 

Bv Pmin'kas W. WiHiiN*;. 


lUClI-IA. 

Ill his “Synopsis of the Calli|)horin;e (Dipteral nf the 
States” (ZooL Bull. 1SB9, Vol. IL, Xo. (p, Darry .ic 
X< iiville Houj^h defines our species of Lueilia as f«)llo\\^-^: 

;.o.a;uT'-.i.stic;ils. I-'roiU <if nialf lim-ar, uf l'(‘in:ilc > -iir-t iia-'l a-^ wi.i,' i!;,- 
'•r .1'!; al'tlonien unioulornus. L. 

t.t <'1 nialo riMl linear, at iiarruwrst pari aliout oia-a le.hi h a-' W;'!' a li.i- la a-!; 

(if it'mab' about niK'-fourtli as wiiio as llic lica'i; .iIulM’Drn u-'i iiiiir' ai -r- 
' tjr.'.l sej^iTK-nt anb lend niari^ins of srennd ami ihird t'i'ier.i ti!;:; 

in-ntilv with the remaindrr /^i/iiSa nov. jlhnie'ij 

■ i ji'nstaerostalis. Paija Idiiek; front of iiialo vert’ narrou-. o| ]i ai,i[c 

a'-'''Nt one-third as wide as tiic head; aiidoinen wilji two siotp !)i.if>;:iia! 
ra.'irrocli.TUe on the second ahtiloininal sej^ineiu . s v/.'i/raa; M> itp 

■.•(■Ilow; front of male \ arles li-mn one-ei)thlli to unc '-.ixth .( ■ \v;.!f ;r; ih.' 
iyad, that of female aljoiit orie-lliird as \vidt‘ as the he. el; ya-und alidonanal 
N. without marginal mai'ro('ha'1;e. srnni.'a ’ 

.\Forcover, he says, “The chaAotaxy is invariable for eai^h 
s'lccies except for an occasional evident dclorniity, and it 
liiikTs in the different species only in the nuinlKT of aehrostical 
hristles. “ 

Observations were made on this subfamily durinjt ihc past 
^cas'in and especial attention was given to the matter ol eliaio- 
taxy in Lueilia. Thus some estimate may be tibl. lined ()f 
die extent of deformity as it occurs in nature, Feiiiah? flics 
"I this genus, moreover, were obtained alive and set in cages 
enntaining fish, in order that their offspring might he obtained 
f'^r the purpose of studying the range of variation in th(‘ progeny 
or the separate females. Each family j^roltahly re)>resents 
the offspring of several males as copulation is frequent. 1 he 
bristles studied comprise only the achrosticals and the dbrso- 
centrals posterior to the transverse suture of the thorax, with 
the exception that in L. sylvarum the marginal bristles on the 
second abdominal segment were recorded as they showed 
considerable divergence from the normal condition recorded by 
-c-ugh and are regarded as a specific character. 

‘Contributions from the Entomological Laboratory of the Hussey Itr-fUnfion, 
•f< ‘’..irf] University, N'o. 67. 
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The post-sutural dorso-centrals and achrosticals in 
sericata form a group of twelve in four rows of three ea^ p, as 
shown in the diagram (Fig. 1). This arrangement is reo.nV.i 
as 3, 3, 3, 3, the separation into rows being denotci] l.v 
commas. 



Fig. 1. Thorax of Calliphora viridescens to show 
typical arrangement of post sutural bristles. 

1. Transverse suture. 2. Siipra-alar bristles. 

3. fnlra-alar bristles. 4. Dorso-central bristles. 

5. Post acrostical bristles. 6 . vSeute liar suture. 

When one or two of the anterior bristles of a row are omitici], 
the row is denoted by 2 or 1 respectively. 

In order to denote the omission of the second or third bristle 
when those anterior to it are not omitted, the normal positions 
of the bristles are recorded as a, b, and c, from anterior to 
posterior. Thus a row lacking the second bristle would be 
called ac. 

Addition of a supernumerary bristle into a row is denoted by 
! inserted in the proper position between or in front of the 
letters denoting the normal bristles. Thus addition of a bristle 
in front of a roAv would be expressed by calling the row !al)c. 
But in some cases the number of bristles alone was recorded 
for each row and the row was called 4 or 5, according to whetlitr 
one or tw’o bristles were added. 

Insertion of a supernumerary bristle between the normal 
rows is denoted by parentheses enclosing a, b, or c, according 
to the position of the bristle from anterior to posterior. Thus 
a definition as 3, (a), 3, 3, 3, would denote the addition ot a 
bristle between the first left post-dorso-central and the first 
left post-achrostical. 

Additional bristles are usually smaller than the normal, 
but range all the way from microchaetae to the size of trie 
normal macrochaetae. A small bristle is denoted by italics. 

The records of wild flies are first noted, and these are pil- 
lowed by an account of the breeding experiments. 



] ( 1 1 1 Observations on Ch<^toiaxy of Calli phorinac, !>■)!) 

On July 29 the following were taken at moat near the 
Bu -ey Institution, Forest Hills, Mass. 

i. acruata: 277 individuals— 3, a, li, 3. 1.;' -3, 3, a!>. 3. 

1 9 — r>, 3. 3, 4. 19 3, 2 •> ’( 

4 9 9-3, 2. 2, 3. 2 9 9 -3. 3. 2 !;; 

2 9 9-3.3.3,4. 1 9 3, 1. ,3, 

1 9 —3. 3, 4, 3. 1 o’ 3 . 2. 3, 3. 

The frequent lack of anterior post-achrosticals either on one 
nr on both sides is interesting as it denotes ti|)])roaeh toward 
L. eaesar. The general habitus, however, is typical soricata. 
A single specimen of eaesar taken in this lot was n, aW, a be, 
Thus it appears that chaetolaxy alone cannot ])c relied ii]K)n lo 
determine the species with certainty. This will aj)pear fn)ni 
the following observations and even more clearly from liie 
breeding experiments. 

Or-i .4uy. 0 , at meat at Bussey Institution, were taken: 

L. scricata: 311 indidivuals — 3, 3, 3, 3. I i9 - 3, ae 3 3 

1 0^-3, 3, 2, 3. 1 V -3, 3, 2, 3, 

1 9—3, 3, ac, 3. 

L.ccrsar: 19—3,2,2,3. 

L, sy^varum: 1 9—3, 3, 3, 3, with two bristles on margin nf second abJorn- 
inal segment (for brevity WTitten 2 ah. br.; 

On Aug, 6, at meat at Bussey Institution, were taken: 

L. sericata: 68—3, 3, 3, 3. 1 o' 3, 2, 3, 3, 

Ou .\ug. 8, at the garbage scow', Bustem, were taken at meal: 


L. serxenta: 955 individuals— 3, 3, 3, 

3. I d -- 

3, 3. :»e, 3. 

1 d - 3, ac, 3, 3. 

1 d '■ 

.3, 3. 2, 3. 

2 d’<y -3, ab ! c, 3, 3. 

1 9 

3, aIk', 3. 3. 

1 9 —3, 1, 2, 3. 

1 9 --- 

3, ac, .'up 3. 

19 4, 3, 3, 4. 

19 

3, 3. 4, 4. 

1 9 —3, 4, 3, 3. 

\ 9 - 

3, 2, 1, 3. 

5 9 9—3, ac. 3, 3. 

2 9 9 

3, a/>c, 3, 3. 

3 9 9-3,3, ac, 3. 

3 9 9- 

3, 3, 2, 3. 

499 - 3 , 2, 3, 3. 



Hies having the habittis of c.Tsar were 

as follows; 


5 (fcT— 3, 2, 2, 3. 

0 9 9-- 

3, 2, 2, 3. 


1 9 —3, flbe, 2, 3. 

Aug. 9 at a short distance from Bussey Institution on )ea\e.s near .a pond iJjc 
following were taken: 

L sericata: 1 cT —3, 3, 3, 3. 

L. cmar: { 9 ~3, 2, 2, 3. 

L. sylvarum: 2 cfcT— 3, 3, 3, 3, with 2 ab. hr. 

Id' —3, 3, 2, 3, with 2 ab. l^r, 

4 9 9-3, 3, 3, 3, ab. hr. lacking. 

0:: Aug. 10 at same place the following were taken at meat; 

C. sericata: 4 d cf— 3, 3, 3, 3. KKJ 9 9 -3, 3, 3, 3. 

2 9 9 —3, 2, 2, 3. 2 ? 9 -3, a ! be, 3, 3. 

^ 1 9 -3. (a), 3. 3, 3. 

A. casar: 3 dd—Z, 2, 2, 3. 20 9 9 -3, 2, 2, 3. 

f-- sylvarum'. 1 d — 3, 3, 3, 3, with 2 alt. br. 

. ^ ^ — 3, 3, 3, 3, with 2 ab. br. 

• m indeterminate d Lucilia— 3, abc, a be, 3. 
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On Aug, 12, at same place on leaves were taken: 

L. sericata: 1 9 -A, 3. 3, 3. 

L. sylvarim: 14 - -3, 3, 3, 3, with 2 ah. l)r. 

2 d’o^ 3, 3, 3, 3, with 3 ab. lir, 

1 (f —3, 3, 3, 3, with 4 ab. hr. 

1 ci' — 3, 3, a / i>o, 3, with 2 ab. hr. 

1 9 — 3, 3, a / be, 3, with 2 weak ah. l>r. 


On Aug. 14, at same fjlaee, on leaves were taken: 


L. sericata: 

1 9 —3. 3, 3, 

3. 

L. ccEsar: 

4 9 9—3, 2, 2, 

3, 

L. sylvarum: 

5 3, 3, 3, 

3, with 2 ai). l^r. 


1 cT -3, 3, 2, 

3, with 3 ab. br. 


2 o" 0^-3, 3, 3, 

3, with 1 al). lir. 


1 —3. a /I: 

K-, al) / c, 3, with 2 


3 9 9 '3. 3, 3. 

3, ab, br. larking. 


And at meat: 


L. casar: 

2 o’ .’ -3 

. 2, 2, 3, 


21 9 9-3 

. 2, 2, 3. 

L. sericata: 

b j o’ 

, 3. 3, 3. 


22.'i 9 9 —3 



1 9 --3 

, 3, 3, .' abc. 


2 9 9 3 

, a 1 br, 3, 3. 


1 9 - ~3 

, 3, a / be, 3. 


1 9 --3 

, ar. 3, 3. 

L. sylvarum: 

1 9 - 3 

, 3, ! abc, 3, "witli 2 weak ab. 


On Aug. 1.J, in mcailow near Russey Institution were taken at meat: 


L. C(vsar: 

1 c' ■ 3. 

2, 2, 3. 

L. sericata: 

-■ 3, 

3. 3, 3. 


l \r, 9 9 - 3, 

3, 3, 3. 


1 9 -3, 

3, 3, / abc 


1 9 -3, 

a ! Ijc, 3, 


1 9 -a 

! 1k', 3, 3, 


1 9 - 3. 

3, a 1 k', 


On Aug. 29, at Hartiaud, Vt., liy the bank (>t the Connecticut River at 
distance from anj' house were tala'ii at meat: 


L. cresar: 

L. sylvarum: 


1 o’ ”3, 2, 2. 3. 32 9 9—3, 2, 2, 3. 

1 9 —3, 3. 2, 3. 

3 9 9 — 3, 3, 3, 3, with 2 well developed ab. br. 


On Oct. 17, at garbage scow, Boston, were taken at meat: 
L. sericata: 


IS o" 

c"-3, 3, 3, 3. 

331 9 $ 

-3, 3, 3, 3. 

1 0^ 

—3, 2, 2, 3. 

1 0^ 

—3, 3, 2. 3. 

1 9 

—3, 2, 2. 3. 

1 9 

—3, 3, 2. 3. 

1 9 

-3, 2, abc, 3. 

1 9 

—3, 3, ac, 3. 

1 9 

— 3, ac, ac, 3. 

1 9 

—3, 3, 3, ab/c, 

1 9 

— abc, 3, 3 , ! abc. 




In all cases habitus rather than chaetotaxy has been taken as 
the criterion of specific determination, and this I believe to be 
more reliable on account of my breeding experiments. By 
habitus I mean general coloration and slight differences of 
form which would be very hard to define verbally. The width 
of the front is also important here. The habits are also some- 
what different, as may be seen from the observations, b. 
sylvarum appears to be the wildest form, being without excep* 
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r;, :i laken at some distance from buildings. Scricnta is more 
‘V;monIy present either inside or very near buildim^s. while 
may be taken in either situation, but more freciuenllv 
with syharum. It would be of consideralik' ini('resi to 
s’laly the distribution of these species over a more extt'iisive 


In order to j,mt an approximate estimation of tlie pereentai;e 
■ •f individuals abnormal in chactotaxy, 1 have added the seri- 
c\iVis and iind them as follows: 

Xormal — 2,479 individuals. Al)normal ])\‘ redueiinn 17 
nidividuals or 2 %. Abnormal by addition '2:i individuals or 
r ;, Al:>nornial by reduction and addition In- ‘> '> \ or 
. 04 ^^. 

The variants by reduction are here and :17 v V, 

while tlie variants by addition are 2 J' c? and 22 v The 
excess of females is of course due to tlie fact that the Hies were 
taken at meat. 

Some of the Hies were bred to show tlie character of the 
])r'i_i;ony, and these showed results as follows: 

L. syJvarum: 9 - 'I ;k a / In;, It, \vi11i :> ve ry Mn;ill ;i!.. i.r.. hv 

nvar itu.ssi'V. 12, all Irtnr.jv ai itmih iiv .inlhll-.w;.- 

1) 9 9 --;k :k It, hr. lavkiiiK. ' 

2 9 9 — It. y, .‘t, .'h with 2 small ah. hr, 

i 9 — •h / alic. It, It, ale l»r. lar kiii),;. 

It 9 9“ -It, It. :i ! he, Ih ah, Ijr, lackinye 

t 9 — It, / al)(‘, / ahv, 3, ah, hr. laekin^^e 

Tills su},"gc'sts that an extra pnst-stitural hristlc may h.- inlicntC'i. 
i. I (Tsar: 

9—3, 2, 2, 3, from Bussev Pond, Au^. 1-h IS ■' ‘ 1} 2 2 3 
13 9 9— 3, 2, 2; It. I • It, h. 2, li. 

9- -3, 2, 2, 3, front Bussey Pour], Auj'. 10. ,^avc 13 , 3, 2, 2, 3. .\d 

males. 

L. ^i^ ricata: 

9 — 3,3, 3, 3, from Bussev institution, Jiilv, gav«' 

51 dd'-Z, 3, 3, 3. 

35 9 9 -3, 3, 3, 3. 1 9 It. 3. a he, 3. 

9 — 3, 3, 3, 3, from Bus.sev Institution, Au^. 5, gfivc 

71 3, 3, aflt. 50 9 V It. It. It. 3. 

3 cf’cf - 3, 3, a ! be, 3. 2 C / 3, a hr, 3, 3. 

1 cT —3, a I be, a ! be, 3. 1 9 3 a .' ja., 3, 3, 

i 9 -3, 3, a / be, 3, 

9 3, 3, 3; 3, from Bussey Institution, Julv, j^avc 

32 d^cf— 3, 3, 3, 3. 32 9 9 -3, 3, 3. 3, 

3 9 9 — .■ abc, 3, 3, / abc. 

1 9 — / abc, / abc, 3, / abc. 

1 9 — 3, / abc, I a ! be, 3. 

1 9 —/abc, 3, 3, (c), 3. 

1 9 — 3, 3 , ! abc, 3. 1 o-^ -3, 3, ae, 3. 

I d* —I abc. 3, 3, / abc. 1 cT -3, (tj, 3, 3, 3. 

1 o" -3, 3, 2, 3. 1 (T -3, 3. 3, / abc. 
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9 — 3, 3, 3, 3, from Bussey Institution, July, gave 


no 9 9-3, 3. 3. 3 
1 o' —3. 2. ac, 
—3. 2, 2. 3, 
— 3, a ! be, 
—3, 3, 3. i 
— / abt, 3, 


1 o' 

I -f' 

I 9 
1 9 


31 9 9-3, 3, 3, 3. 


78 rfef - -3. 3, 3, 3. 

I cf' — 3,3, ab. 3. 

1 r/G"-3, 2. 3, 3. 

\ -3. («),3, 3, 3. 

1 9 3, 3, ac, 3. 

1 9 — ! abc. 3, 3, ! abc, 

19 —3, a / be, 3, 3. 

-3, 3, 3, 3, frcjm Bussey, July, gav 
:iO 3, 3, 3;3. 
r/ - -3, ac. 3, 3. 

-3, 3, 3, 3, taken at Bussev Institution, gave: 

191 cb/-3, 3, 3, 3. ' 203 9 9—3, 3, 3, 3, 

2 d /-3, ac, 3, 3. 3 3, 2, 3, 3, 

2r-^o 3, 3, 2, 3. {'S' — 3, ab, 3. 

1 y —3, 3, a(‘, 3. 1 9 —3, 2, 2, 3 

1 - 3, ac, 2, 3. 

1 9 — 3, 3, 3, 3, fnan Bussey Institution, Xovo 20, gave: 

124 0 o"-3. 3, 3. 3. 118 9 9—3, 3. 3. 3 

1 9 —3, 3, 2. 3. 1 .X 3, 2, 3, 3. 

1 —3, ac, 3. 3. 


a/b, 

abc. 

3, 3. 


2 9 9- 


3, 


I 9 — 3, 3, 3, 3, t'rijrn Ibissey lnstitnli()n, Xov. IS, gave: 

23 j\u^-3. 3, 3, 3. 34 9 9—3, 3, 3, 3. 

2 9 9—3. 3, ac, 3. 1 9—3, ac, 3, 3. 

1 9 —3, a / I)c, 3, 3. I o" —a ! be. 3, 3. 3. 

1 9 ---3, 3, 3, 3, from scow, Boston, Aug. 8. gave: 

17 obf 3, 3, 3, 3. 10 9 9 -3. 3, 3, 3. 

1 9 —3. 3, a / be, 3. 


Thus the progeny of normal 5 9 (3, 3, 3, 3.) show consider' 
able variation, and it is readily observed that this variation 
tends in some cases to reduction of bristles, in other cases to 
addition of bristles, while both tendencies may be observed in 
the same family. Taking the totals of these families we liave 
normal cT cf 589, normal 9 9 410, variants by addition, \'2d‘ c7 
and 16 9 9; and variants by reduction, 21 o’ and 6 9 v. 
This gives 2.6% variants by addition and 2.5% variants by 
reduction. 

Let us now consider the families of L. sericata produced l>y 
mothers abnormal by reduction, 

0 ^ and 9 — 3, 3, 2, 3, taken at scow, Boston, Oct. 17, put in same hex. s-'o : 

13 3. 3, 3, 3. 8 9 9—3,3,3.3. 

1 d —3, 3, 2, 3. 1 —3, ac, 3, 3. 

1 —3, ac, ac, 3. 1 ci’ — 3, 3, 2, 3. 

‘ 2 9 9—3,2,3,3. 

9 — 3, 2, 3. 3, taken at scow, Boston, Aug. 8, gave: 

32 d'-3, 3, 3, 3. 22 9 9 -3, 3, 3, 3. 

1 cf — 3, ac, 3, 3. 1 cf — 3, 3, ac, 3. 

1 d' —3, 3, ab, 3. 1 —3, 2, 3, 3. 

1 d —3, ac, 2, 3. 


•By reason of an imperfection in the technique at this point, this culture : 
have ^en contaminated from flics outside. The results are therefore, ’■ t 
averaged in with the total. 
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3^ ac, 3, from scow, Hoston, Aug. 8, gavo \1 3. 3, 

15 9 9—3, 3, 3, 3. 

9 — 3, ac, 2, 3, from Busscv Institutiotu lulv, gavr: 

IS 3, 3, 3. ‘ 8*9 9 3. 3. 3, 3. 

9—3, 2, 3, 3, from scow, Boston, Aug. S, gavto 

10 cT 0^—3, 3, 3, 3. 14 9 9 3. 3, 3, 3. 

1 -41,3,2,3. I o’ 3, ar. 3,3. 

1 9 ^ 3, ac, ac. 3, 

9 —3, 2, I, 3, from scow, Boston, Aug. 8, gun o 10 -'o' 3, 3, 3, 3 
3, 3, 3, 3. This family was ooniinucd info iho lluni gcin' 
tvill be consitlerod bolow. 

9 — 3, ac, 3, 3, from .'^cow, Boston, Aug. 8, gav».<. 

7 d'd'-'S. 3, 3, 3. 7 9 9 -3. 3. 3. 3. 

19 —3, 3, a /be, 3. 


. 12 , 9 - - 
•.ilum atui 


Taking the totals of these families of females dcficitail in 
bristles we find normal 0^0^102, normal 9 9 variants by 
reduction lOcTcf and 4 9 9, variants by addition, I 9. d'lius 
from these rather small numbers we see the variants l)y re- 
duction are 7%, while the variants by addition are 0.5%. 

iLet us consider now the progeny of females abnormal by 
addition of bristles. 

9 — / abc. 3, 3, / abc, frtini scdw, Boston, Oct. 17, 

30 o^(y- 3. 3, 3. 3. 21 V 9 3, 3, 3, 3. 

1 'S' —3, (a), 3, 3, (a), 3. 

9—3, 3, 3, ab ! o, from scow, Boston, Oct. 17. gav*-; 

0 cf o"-3, 3, 3, 3. 20 9 9 3. 3. 3, 3. 

Id -3, 3, 3, (a). 3. 1 o' -3. ,ar,3, 3. 

1 9 — 3, <ac, ac, 3. 

V— 3, 3, a / be, / abc, from scow, BfiSton, Aug. 8, gavr; 

40 3, 3, 3, 3. 32 9 9 3, 3. 3. 3. 


3 dd—^ a 1 be, 3, 3. 

1 r:^-- 

3, 3, ri 1 3. 

1 o"— 3, fa), 3, 3, 3. 

1 c' 

-3, ;i« . .'ir, .3. 

1 9 —3, 3, a / h / 0 , 3. 

2 9 9 

3, a : Ik , 3, 3. 

I 9 —3, 3, ac, 3. 

1 9 

3, al.. 3, 3. 

1 9 —3, 3, 2, 3. 

1 9 

-3, ac, 3. 3. 


9 — a / be, a / be, 3, 3, from scow, Boston, Aug. 8, g.ivc: 

75 dd—-i, 3, 3, 3. 52 9 9 3, 3, 3. 3 

\d --3, 3, a/ be, 3. 1:' 3U/j. 3,3. 3. 

1 d —3, a / be, 3, 3. 2 9 9 -3. a l>r, .3. 3. 

2 9 9—3, 3, a / be, 3. 1 9 "-3, 3, 3, a / br. 


Taking the totals of these families of females abnormal by 
aildition of bristles we find normal d' d' 154, normal 9 9 125, 
Variants by reduction, 2 0 ^ cf* and 5 9 9; variants by addition, 
^Odd and 8 9 9. Thus the variants by reduction arc 2.3% 
^‘hile the variants by addition are 6%. 

From the averages of the reared stock wc sec there is a 
adency to vary both toward reduction and toward addition of 
bristles and that this tendency is evidently of a hereditary 
riiaracter, the mean being shifted in the direction of the parental 
abnormality, 
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The female of L. sericaia (3, 2, 1, 3.) taken at the g:-.: 
scow, Boston, August 8, gave as above recorded 10 cT-o. ;] 
and 12 9 9-3, 3, 3, 3. Three pairs of these were segn 
and gave offspring as follows: 


to 


1st pair 

10 / 

3, 3, ;i, ,3. 

7 9 9—3, .3, 3, 3. 

2d pair 

42 d 


39 9 9-3, 3, 3, 3. 

1 d 

■ac, :i, 3, ac. 

2 3, ! al)c, 3, 3. 

1 d 

.3. 2, 3, 3. 

1 9 —3, ac, ac, 3. 

1 9 

3, ac, 3, 3, 


3d pair ^a\-c: 

d.’i .d 

-3, 3,3, 3. 

62 9 9 -3, 3, 3, 3. 

7 d d 

3, 2, 2, 3. 

1 9 -3, 2, 2, 3. 

2 ■■■;' ■' 

3, .3, 2, 3. 

3 9 9—3, 2, 3, 3. 

1 " 

:i. 3, 3, ac. 

1 9 —3, ai>c, 3. 3. 

1 ■ 

3, a ! he, 3, 3. 

1 9 3, «1>e, 2, 3. 

1 9 

2, 3, .3, 3. 

1 9 —3, 3, ac, 3. 

1 9 

3, Ul), 3, :i. 


Of the progeny of the first pair 1 d^-3, 3, 3, 3, was 

2 9 9-3, 3, 3, 3 

and produced offspring as follows; 

163 / ■ 

3, ;h 3, 3. 

170 9 9—3. 3, 3, 3. 


- 3, ac, 3. 3. 

2 9 9—3, ac, 3, 3. 

2 •' d’ 

- 3, 3, ac, 3. 

I 9 —2, 3, 3, 3. 

1 ’ 

3, 3, 2. 3. 

1 9 — ac, 3. 3, 2. 

1 d 

-- Witii very few scat- 

1 9 — ac. 3, 2, 0. 


tcrcfl bristles. 

1 9 — al>, 3. ab, be. 


3, a ! lie, 3, 3. 

2 9 9 - 3, a ! be, 3, 3. 


- -3, ;i, a ! be, 3. 

2 9 9 — 3, 3, a ! i>c, 3. 

1 9 

3, 3, a ! be. 3. 

19 — ^abc, 3, 3, /al- 

1 9 

--a 1 be, 3, 3, 3. 



Of the progeny of the second pair 1 ci’-3, 3, 3, 3, was mateii 
to 1 9-3, 3, 3, 3. and produced the following; 


92 oV 3, :i. 

2 d'V 3, a! 1-c, a ! he, 3. 
4 — 3, 3, a ! ix', 3, 

1 9 - 3, 3. a / be, 3, 


S.> 9 9—3, 3, 3, 3. 

5 ,^ 0 ^— 3, a ! be, 3. 3. 
3 9 9 — 3, a ! he, 3, .3. 
1 9 — ac, 3, 3. 


If we take the totals of this inbred stock we find them as 
follows : 

362 yo -3 3 , 3 , 3 . 363 9 9 ~3, 3, 3, 3. 

By reduction, IS and IS 9 9 or 
By addition, 16 a y ‘"^^d 11 9 9 or 3,7% ■ 

In the spring of 1912 a few specimens of Calliphora vonu- 
tofia L. and C. viridescens Desv. were taken at Cambridge 
and C. erythrocephala Meig was common all through the .-am- 
mer. In the fall vomitoria and viridescens appeared in consider- 
able numbers in the vicinity of the Bussey Institution. 1^^^ 





Observations on Chcrtotaxy oj CallipkorifiiU', 




records of chaetotaxy of the wild Cnllipliorae that was taken 
It Bussey are as follows. The bristles observed are tlie 
•Khrosticals and post-dorso-centrals as in Liuiliu. 

C. erythrocepinila: 

33 o^w-~3, 3, 3, 3. 

1 9 —3. 3, a ! Ih', 3, 

vomilorui: 

2 o^d'-3, 3, 3, 3. 

I'iridescctn: 

21 9 9—3, 3. 3, 3. 



These records show d al)nonnals out of 2-17, InU. the ratio 
is not very significant as the numbers are very small. 

The records of breeding Calliphorac show ratlier interesting 
results. 

\ 9 ervOtroccp/itild — 3, 3, 3. 3. gave' 

’ .54oV;’-'3. 3, 3,3. 47 9 ,’ 3, 3, 3. 3. 

2 0^0^' 3, :i ! 1 k', 3, 3. 

One of these abnormal males was mated to his sister and tlie 
pair gave the following offspring: 

131 o’'c-r-3. 3, 3. 3. 

1 0^ — 3.'en, :3. 3, 3. 

4 a ! 1)C. 3, 3. 

1 |V —3, a ! Ix', a ! 1)C, 3. 

5 a^o”— 3, 3, a 1 lie. 3. 

1 ' 3. ab. 3, 3. 

•\nother wild 9 erylhroccphula -'-i, 3, 3, 3, ^ave; 

80o^c^'3i3, 3, 3. 74 v 9 -3. ;i. 3, 3. 


Another wild 9 erythrorcphala—'i, 3, 3, 3, 



07 V 9 -3, .1, 3, .3. 


2 ? 9 ■ ••3. 3. aw 3, 

.\ 9 romilorid —‘4, 3, 3, 3, gave: 


47 3, 3, 3. 


4 o’d" -3, ac. 3, 3, 

1 9 9 3. ai-. 3. 3. 

2 d^d'-3, 3, ac, 3. 

4 9? 3, 3. aw 3 

1 cy —3, 3, all, 3. 

1 V 3. 2, 3, 3. 

1 o" -3. 3, 2, 3. 


Another 9 vomiloria -3, 3, 3, 3, gave: 


32 cyo"-3, 3, 3, 3. 

(i t 9 9 3, 3, 3. 3. ^ 

1 - ab. 3, 3. 3, 

2 y / 3, a I bf 3. 

1 0^ -3, 2. 3, 3. 

1 9- 3, •• <abr, .-ihc 

1 - -3. 2. 2, 3. 


.\ 9 viridescen.s—3, 3, 3, 3, gave: 


.5 cyo"-~3, 3, 3, 3. 

,■) 9 9 3, 3, 3. 3. 

1 -3, 2, 3. 3. 

1 9 —3. ac. 3, 3. 


Another 9 viridescens ab, 3, 3, gave: 

4 cf’cT— 3, 3, 3, 3. d 9 9 -3, 3. 3, 3. 

1 cf —3, ac, ac, 3. 

The totals of the bred stock for the three aie. 

450 o^c?’-3, 3,3,3. 443 9 9-3, 3. 3, 3, 

By reduction 14 cf cf and 4 9 9 , or 2%\ by addition 18 :md 12 9 9 or 


Sfi ? 9- ;i, ;i, 3. 3. 

19 3, a ! 1k-, aabc. 3. 

9 9 3. 3. a ! Ik', '-I 

\ 9 -3. 3. ;5, ab. 
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In the course of collecting Calliphorae four specimens were 
obtained which I was unable to classify as belonging to anv on^ 
of the three species common in Massachusetts. They a^jpeare i 
like inter- grades between erythrocepkala and viridescens. 

One small sized male had the beard black, the right rbcek 
dark red, and the left cheek somewhat lighter in color. Tlw 
right cheek was dark enough to place the specimen as viridcscer? 
but the left cheek resembled that of erythrocephala. One .mud! 
and two large sized females answer also to the same descrijnion. 
In all four cases the right cheek is considerably darker then the 
left. The flics were examined by Mr. C. W. Johnson who wa? 
unable to classify them. 

The meaning of these forms is uncertain and I should not 
feel justified in advancing an hypothesis without first perfonuing 
breeding experiments with them. 

SUMMARY AND CONCLUSIONS. 

A number of meat flies of the Calliphorine genera, Luc ilia 
and Calliphora, were collected during the summer and fall oi 
1912 and observations were made on the range of variation in 
the chaetotaxy. The bristles studied were the post-sutunl 
achrosticals and dorso-centrals of the thorax. Breeding ex- 
periments were also performed in order to study the range 
of variation in the individual families. 

Especial attention was given to Lucilia sericata. The 
following table gives the general results of the work on this 
species. 


I Normal ; Abnormal by rcduct’n j Abnormal by aii'iib-:! 


Wild Flics Captured 

Xumljcr 
2,479 i 47 

Percentage 

2 

Number 

23 

Percont.'tgL- 

1 


cf o’ 19 9 9 9 


cf<y 

9 9 


Progeny of normal 9 9 

589 

410; 21 1 6 

2.0 

12 

16 

2.tj 

Progeny of 9 9 abnor- 
mal by reduction 

102 

86 10 I 4 

7 

0 

1 

0-5 

Progeny of 9 9 abnor- 
^mal by addition 

154 

1 

125: 2 , 5 

11 1 : 

2.3 

10 

8 

6 
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As regards the wild flies captured it will be ol>served 
tiiat there arc twice as many abnormal !>)• n'diuiiun as tliere 

abnormal by addition. Too much impm'iaiue slum].! 
not be tittached to this fact, as it mtiy be diu^ to an error. In 
a few eases there is reduction in the size of tlie bristle iionnally 
jire>ent, but as a general thing there is no reduet ion unless the 
t.ri.'tle is entirely absent. On the other hand a verv small 
hri^ile is frequently added and it is more rarely llie ease that 
a Mipernumerary bristle is of the full size. In looking over 
a large number of flies rapidly, one would llien htive a leiideneN 
to overlook the presence of the small tuhlitiomal bristle an<l 
to record more reduction than addition in number. As tluse 
tlins were examined for the purpose of linding brei'ding nialerial, 
rareful attention was not given to this matter and I am inelinial 
ii) eotisider the normal range of variation to be soniewliat above 
twr) [)er cent both in the direction of reduction and in the di- 
rect ion of addition. This equality of variation in bolli din'elions 
is seen in the progeny of normal females. In the jtrogeny 
females abnormal by reduction and of females abnormal 1-y 
addition, the variation of the offspring is seen to tend in the 
direction of the parental abnormality. 

A single female lacking three bristles, (ib 2, 1, '>1), gave te n 
males and twelve females of normal chaetotaxy. Three ])airs 
of tliese gave 215 normal flies, 23 abnormal by reduction, .and 3 
altnormal by addition. A pair and a trio of these normals 
gave in the third generation from the original fmnalcp 510 
normals, 13 abnormal by reduction, and 21 abnormal by ad- 
dition. This shows regression away from the abnormal ami 
suggests Gabon’s Law, 

Observations made on Lucilia sylvarum and carsar. and 
on Calliphora erythrocephala, vindescens, and vomifona lead me 
to believe that these five species are analogous to Lurdia 
Sf-ncata in the variation of their chaetotaxy. 

In conclusion I wish to express my thanks for suggestif>ns 
and criticism in the course of the work kindly offered by Pro- 
fi•^sor Wheeler, Professor Castle and Mr. Bnies. 
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A REVISION OF THE SPECIES IN AGROMYZA FALLEN, 
AND CERODONTHA RONDANI. (DIPTERA). 

By J. R. Mai. L orn. 

-lant, Cereal and Forage Insect Investigations, Bureau ICutonHilogy. 

The work on the two genera presented in (his pa] tor lias 
been undertaken for the purpose of deciding the idtuitilv and 
distinctions of several vSpecies affecting field and foratu' (to|)s, 
apon which considerable work has been done by tin* hidd agents 
'•( th.e division dealing with the insects affecting these crops. 
In some cases it has been found necessary to change the naimv^ 
''< certain * American species, as examination has proved 
‘^cti they are either synonymous with other American species 
"r with species belonging to the Euro])Cttn tViuna. In the i‘ase 
some other species it may at some future time luu'oine 
•S'cevsary to sink the American species as synonynio'us with 
b-uropean forms, but owing to the most un sal isfat dory i.‘on- 
'^‘tion of the knowledge of the s])ecies contained in this family 
'A,gromyzidae) in Europe, it is not possible to dennitely tlecide, 
Fj)on the correct names of their species from the brief de- 
scriptions available. Thus, while I susjjcel the distinctness 
01 certain species in our fauna from others occurring in Europe, 
^ consider it the safer plan, and one entailing no material 
' • advantages,, to retain those species in our list, ratlicr than 
‘CUK them as synonyms of species which may ultimately 
L'^ove to be absent from our fauna. 


2^9 
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Generic Characters of Agromyzh, 

Head of normal size; frons broad, from one-third to a ii*';,- 
over one-half the head width; ocelli on a slightly raised pc-r'i •- 
the ocellar triangle, so distinct in the Oscinidcej seldom tra . 
able; orbits distinct, 3-5 pairs of orbital bristles present antfr; - 
to front ocellus; one pair of bristles on ocellar region sligh*/,- 
behind anterior ocellus, pointing forward and slightly div :. 
gent, vertical row consisting of two central divergent a" 
two outer convergent l)ristlcs; postvertical bristles divert.:’; 
face nearly straight in vertical outline, or slightly conca\' , 
slightly keeled in center, or unkceled; mouth margin not jjr - 
duced; antennm of moderate size, or third joint enlargi 
but never elongate or produced at apex; second joint with a: 
least one dorsal setula; arista bare or pubescent, never plumOH ; 
cheeks linear or broadened posteriorly, sometimes one-li;;’: 
as high as eye, bristles confined to margin, vibrissa genera;;;, 
noticeably differentiated; proboscis membraneous, not elongate : 
noticeably nor geniculate; palpi normal. Mesonotum with 
2-4 pairs of dorso-centrals; mesopleurai with 1-3 long poster;": 
bristles as well as generally a number of setulac; one or tw - 
bristles above mid coxa; and generally numerous setuhs.: 
propleural bristle strong; squama distinct. Ovipositor 
female generally with base chitinized, apex seldom protnalin.:; 
male hypopygium of moderate size, not incurved. Le.:' 
without prcapical bristle on dorsal surface; end spurs wc:";. 
Wings with subcostal vein weak, sometimes incomplete. I-' 
generally complete and ending very near to first vein. 
fused wdth first at near apex; costa at end of subcosta uninu:- 
rupted, or only slightly so; costal vein wdth very short ha.r- 
which are, with exception of two slightly more distinct 
end of subcosta, of almost equal length to beyond miff ; 
of wing; cross veins near to wing base, or the outer e::. 
at, or slightly beyond, wing middle; posterior basal cell alw:;; ' 
complete though small; anal vein (sixth) distinct; cosia t - 
third vein, slightly beyond it, or to fourth. This last cn: > 
acter is difficult to distinguish sometimes, and is not of st::::- 
cient importance to permit of the relegation of those spc<:-’ ' 
having costa to only third vein, to a different genus fr<vn 
those with costa to fourth. 
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Synoptic Table of Species in 


], HaitiTCS white or pale yolk'w; lias a h'ai k s[i.a .-r-, . r '• ' 

Haiteres black or brown, never pale yellow la 

Siiceios with the disk of ?cutclluin enlirely <>r jiartly ]ia].‘ y. ;:-'a 

Species with disk of scaitollum colored as n',esiiiii!iini!, and in ; ,, ii.d-- 

yellow ' ‘ n 

M. At least the apical joint of antennw black I 

Anienive entirely yellow, or tliird joint <»nly slij^htly intnsi an d. 

!-V-tns black, only tlie frontal lunulc yell'iw 1. r i S. ' an : 

i'rons yellow, only the i^cellar triangle black, and somd ina ■. p on. ! 


part of orbits (larkcatcd L*. r,. oi - a- 

.I. No short setuhe on disk of ntcsonoluin between liie d'lrso-cni! i.d in;' th-c (i 
(i, Mesonotum with the disk broatlly black, only the hilrral nniryii!' ofadis 

an<l the anterior and posterior margins yellow 7 

Mesonotum with Idack, stripe-like nntrks. <‘r chsk Idaek, iiie ec-nici of di:,;. 
in fiontof scutelhim yellow, owing to the abbreviation of eenlral stri['e..s 
7, Third antennal joint and palpi, at apices, infuscatcd At. C';rr'(//fi, new i jn ck ’ . 

Third antennal joint and palpi enlirely yelhiw 7.i 

7a. Mesonotum bare except for the dorso-central bristles k ilisailis, tiew sj leeic-.. 

Mesonotum with disctil setuhe in addition to dorso-centrals To 

7;'. Smaller species, 1-1. 7o niin,, last section fif lifth vein 2' ^ to ;{ lime.-; a-; lotii; .a 

the penultimate section 1 pusilln Mei^;i-it, 

Larger .species, 2-2. o nun,, last section of fifth vein 1'^ to 2 limes a:, long ;e 

penultimate .sceticin b stulilluta |•'allell, 

N. Only the margins of the discal marks on mesonotum black, I he eeutcr ptoi 

lions retldi.sh brown S mehiuipy^ii xair. n< w \.inei\. 

Marking.s on mesonotum unic(j]orous tluougliont !> 

1*. Markings on mesonotum dull gray black, not (flossy... (i ixin'dlis. new specie; , 


Markings on mesonotum glossy black 

hJ. (diceks, posteriorly, aliout one-lialf tlie c;ye heiglu; :[nsi.'i .almosl bare. 

7 ( '< •uuilk 1 1 . 

( hecks, posteriorly, inucli less tlKu. one-hnlf I lie eye hei-hf; .,ri;.i.i 


imljcsccnt S nn-iantpyiyi L(-e-,\ . 

n. ('osia reaching to third vein or sliglUl}’ i.ie} t.nd ... Id 

(djsta reaching to fourth \’cin I-* 

id. i'runs lemon yt-llow; cross s'cins very r'l^se togetlier Id 

I'l'cns reddish or hdack, never jtale yellow . . II 

Id. l.aPral margins cif mesonotum broadly pale yellow; ano-Mor iw'' < : 

detr.so-centrahs <.>n mesonotum much weakt r tlian ii!>- ]•'! ^ wo p.-ot . 

the front pair not ant( ri<(r to suture /jrraa m v. .j-e. . 

ka'erai margins of mesonotum coktrcl as di.d-;; anierior l .'.o p.or .h,r ‘ 
centrals not much rerluced in si/,e, tlie front p.nr d; o-:' ’;;.' .'lUierior lo 

suture Id Ualus, 

lb I'rons black; cr(')ss vein.s nrA <'!ose tog('t,hcr. I ' 

I'ron.s reddish; crfj.ss veins close together _ b' 

he I’obescence. on arista indistinct; occiput mu proje< i.u;;; mu ;; '-u iipy r ,' 1 : 0 !. 

1 !. i/dvre; hi I 'I JV-W : per-a . 

I'ube.fcence on arista distinct; occiput distinctly pnuifiing on npjjr-r Ijid). 

12 Lintiiidi new r.peeic : . 

d'- Slender, slightly shining, black species; mc.sonoturn witli !'<nr pair:; ol dor. o- 

central bri.stles Id imiitflla t.'oqihlh ro 

Ro'r-ust, glossy black .species; mcs<)noLum wiiii two pair- of d'u-.;o-ee!ii r.d 

bristles 11 niliil'i, ne.v ,j^<'e;< . 

I-rons entirely yellow, or at least the center stripe mo.stly \ ell(/W or redd::;!.. 

or the orbits yellow posteriorly _ 

crons entirelj^ black or brown, never yellow on any part; frontal lunule -ona- 
times white dusted . . .2* 



272 


Annah Entomological Society of America [Vol. VJ^ 


18. Mcsonotiim f)pafiue gr.ay; center of disk between the rows of dorso-c. ; 

bristles with u yellowish-brown, longitudinal vitta, which extends • , 
disk of scutellum; three pairs of orbital, and fours pair of dorso-ec!, 

bristles present 15 immaculata Coqu:'.’. •- 

Mcsonotutn shining, or, if opae^ue grayish there is no indication of a 

brown vitta 

10. Anteniue entirely yellow, or third joint only darkened at insertion of an -^i * 

20 

Antenna; with at least the third joint l)laek, or dark brown, never ye!l>.v, 

20. Head, including antennee, clear lemon yelltjw, only ocidlar region, ■ r' 'i, 

pijsteriorly , and back of head t)la('k. or brown; jdetine and legs 
yellow wiih black or brown marks: lateral margins of mesonotum [jr v.r. 

it) citreifrons, new sj^r, , 

Trons atvi face mostly, or entirely, reddish ycllosv; lattTal inargins of > 
nolum pale yellow, or black ami concnlorous with disk of mesonotuin.. 2i 

21. Five (‘rjually strong <irbital liristles presetit; frons one-half as broad as c 

orints not (lifT<'rentiate(l from center stripe; mesonotum with four pair 

of dorso-ei-ntrals 17 pruituysa C’of[ui;t.-- 

Four orbital bristles presi/nt; orl'its tliffercniiaied from center stripe. .. 22 

22. Late ral margins of mesonotum pale yelbov; wings narrow; outer ct(>ss v- 

l^<‘fori‘ wing middle; last section of fourth vein three times as long a- 

two pref'cding scctuins togethcT , . IS indefisa, new sjjr;, 

Latf'ral margins of mes<*notmn not pale yellow: wings broa<.l; outtT cross 
at near wing mi<Mle; last section of fc'urth vein twice as Icaig as fs . 
{.reeiiting .-.eciions logtulu'r 19 rarijrons Co(,ui'’c'' 

23. ].at< ral margins of •ncsoniU mn broadly pale yellow 21 

Lal« ral u’largins i-f mesonotum narrowly, or not at all, yellow, the pale e*,' ' 

conilned almo-^t {mtin lv tci the suture, ('tr to lh{‘ ('xtreme iipyKT m.irgi-i 

the itlcune. . . 2* 

2-1. J'rons with Ih.e eeiUer stripe clear yellow; orbits posteriorly, somcti-s!- 
blackened; legs black, tjf brown, tlie knees never distinctly yellow.. 

20 phityptera Thov:-;,' : 

i'rons with the center stripe more or less blackeiK'd; legs with the k:-', 

distinctly pa!«.- V'dlow 21 cojuilirtti, new s;kv: • 

25. Palpi vcllow 22 !on^ipenrin L'- - 

Palpi blaek ^ 2- 

20. I.nrger species- -3-3* e mm. — dull gray-black in e(.)F>r; updees of femora .:-e ' 

leases (.-f tibiie narrowly yellow 23 colorad^nsis, ntnv spc's 

Smaller speeios— H 0-2 mni. — shining l)lack in color; apical i»alf of each feav;:' 

yellow, tibim lirowmi.sh yellow 21 wargimila L'.ev.. 

27. Mesonoltiin with four, or more, pairs of dorso-ccntral bristles 2' 

Mesonotum with two or three pairs of dorso-central bristles b’, 

2S. The pair of bristles between the posterior pair of dorso-central almrot ; 
eciiial strength with them: basal two joints of antenna, legs mostl;-' 
pleur;e, humeri, and abdornen reildish yellow; outer cross vein beyec- 

wing iradille 25 canadensis, new spe-'it.c 

The pair of bristles mentioned ab)Ove rnuch weaker than posterior dors - 
centrals, or absent; ntuch darker species; only sometimes a narrow c 
line on pleurx, knee joints more or less broadly, and posterior marr.:.; 
of abdominal segments narrowly yellow; or- entire thorax, abdomen re; 
legs black, cross vein generally at or before wing middle or very slight’-;' 

beyond it 

20. Third antennal joint in male enlarged, subquadrate, thickly covered wit.: 
short, silky pilosity; in female the third joint is smaller and not so notice 
ably pilose; frontal lunule distinct, whitish pollinose; center stripe -t 

frons brownish 26 laterella Zetterstedi. 

Third antennal joint normal in si^te in both sexes, and not noticeably pilose . 3'.' 

*Sometimes longipennis has the antenna; yellowish, in which case the spet- 
imens will run down to indecisa when a comparison of the descriptions will ’r> 
necessary. 
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j{:ii»eres pale yellow, with a black spot on outer side of knob; dorsci-eufr I 
bristles strong, anterior pairs almost as strong as postiri^-r l.i-i 

section of fifth vein shorter than penultimate section. 

27 nintu!of.i}. rnov sjvfit .. 

Ilalteres without any dark spot on knob, ;.j 

( hit or cross vTin at about the length of inner cross vein from that \a in; third 

anti fourth. veins very distinctly divergent at njiict-s _ 

2S teal turn, ii.'w spec it s. 

Outer cross vein separated by a greater distance than inner crus- \ fr<i;n 

that vein; third and fourth veins slightly divergent at aole.'s :V2 

Small s|.)ecies, at most 2 mm., base of wing, including basal Iiaii >-! lirst vein, 
upper part of pleura; and mesoploural vertical suture narrt.wly, a smali 
patch below base of wing, sfjuama-, and fringe lemon \eli'>w: general 
coh-r .shining black; outer cross vein below, or at vitv sliglulv beyond 

end of first vein 20 nn^iiiluin I.oew. 

Species other than above in color, etc ’ 

Larger species, 3 mm. and over, almost entirely black- brown; havc-r half of 

orliits rather closely set wuth hairs .30 st'losa l.oew. 

Smaller species, about 2 mm., not so uniformly colored; lower lialf of orbits 

spar.sely haired ;il 

Rather robust species; wings broad; chocks linear; tibia; anti tar.^i yellowish. 

31 is(>!<i!(j, new sjXM'ies. 

More slender species; wings narrow; checks one-fourth as high ])Ost<u-iijrly as 

heiglit of eyes; til)ia; and tar.si barely paler than f(;mora 

li'I frofitiritT, new s}>ecues. 

Species with three distinct pairs of dorso-ccntral Itristlrs 

Species with 2 distinct parts of dorso-ccntral liristlcs .‘IP 

Glo.ssy black species; base of wung, squamx and small j>i‘rti(tn (n i>!eur:e [)ale 
lemon yellow; frons not one-third the width of hernl; anterior pair of 
dorso-ccntral bristles strong; arista as long as from its lias:; to antcri(>r 
ocellus; fronta> lunule yellowish, rlistinctly wlfite prillinr>se; male with 

apical segments of abdomen conspicuously pale yellow 

33 pustitaiu Meigen 

Apex of abdomen in male not yellow; frontal lunule not ycdlow, not noticeably 

white polbnose 37 

Smaller species, less than 2 mm, in length 33 

Larger species, over 2 mm. in length 3fi duhifata, new specie'-. 

La,st section of fifth vein distinctly shorter than penultimate .section 

3! nepih Loew. 

Last section of fifth vein distinctly longer than penultimate se<’tion 

3o inconspicufi, new specie-;. 
A]j(If>Tnen black, without any metallic sheen; antennm br‘>wnisli; arista 

distinctly ttubcscent 37 ptirvicorm^ 

Abdomen black, with a metallic, bluish, or grcc'iiish she(>n; antenna* black; 

arista never distinctly pubescent 3H viridula ('oquillett, 

Costa to end of third vein H 

Costa to end of fourth vein 43 


Arista short, not more than three times as long a.s Ijrcadtli of third antenna] 
joint, distinctly pubescent; outer cross vein at its own length from inner 

cross vein; three pairs of dorso-central bristles on mcson'4uin 

3b salicts, new specif-:--. 

Arista bare; mesonotum with two pairs of dorsfj-cenirals 42 

Cheeks very short, not higher posteriorly than anteriorly, and about one- 
sixth as high as eye; antennae of moderate size; arista about three times a:s 
long as width of third joint 40 tvinnemfincB, new ;>ix*cies. 

Checks long, distinctly higher posteriorly than anteriorly, at niglu-st part 
at least one-third as high as eye; antenna; rather small, ansta aljr.-ut 
six times as long as width of third joint 41 .simplex Loe-.v. 
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43. Male with anterior angle of cheek pro(luccd, the vibrissae formed of a 
of ])ristlcs, fasciculate, turned upward and generally ending in a-; 
joint; female wdth the mouth margin produced anteriorly, but w;:-. - 

fasciculus 44 

Mfmth margin not produced anteriorly in either sex; male vibrissjc norm -’ .i; 

4 Largo species, ov^er 3 mm. in length; chcek.s of almost equal height at 
and posterior margins; antenn:e brownish; arista shortly and 
sw(dlcn at l)ase; palpi almost entirely bare. . . .42 vibrissala, new sp. . pi 
Smaller spt'cies, generally loss than 2,5 mm. in length; antennuj black; ,r;.- 
with elongate swcdling; cheeks always higher anteriorly th.an p., ’.- 

(jrly ^ Pi 

45. Small spoeies. 1.5-2 mtn.; frons weakly bristled; discal setuhe not ''.-irr:.- 
Ijcy^nd the transverse line of the posterior pair of dorso-cenlrab, g 

erally ceasing distinctly in front of that point ii 

Larg<T species, 2-2.5 mtn,; frons strongly bristled; tliscal setukc carr-.-l 
least to transverse line of posterior pair of dor.so-centrals gretera’ly 

be\-f>nd tliat point 4-3 amnis, new s].. i e 

Id. Very .^mall ; pecie.y barely 1.5 mm,; vilirisstc in male, not vtTV pr( 

tile aiitcriur angle of eheeks in neither sc.k mu<'Ii pnidueed 

41 insuJaris, tn w y- ■ •- ,- 

[airg<r species, tdunit 2 mtn.; vibrisste in male promieic-nl ; anieri'.'f ' ■ 
cheek in ]»oth sexeS \ ery dislinetly profluced , . . 15 fexuna, new v 

17. Spcs'ies with four distinct pairs of dors< )-e('ntral Imistles on mi'-n 
(Otter cross vadii at htircly lieyotid icnd ot first vein; last sect i' -it --t 
vein twice .'is hoig a< petuilt itna te seclion..l() ahnornuili^ , new : 

Sp(‘eic.s with getn'rally oitly two distmcl, r.arely three, pairs of ilorso-L-, -.' . 
tlie outer i Tos.s Veil! til distitu‘tl>' l)eyoii(l end of first vein, att-l t P ’ 

lion of tiflli ne\< r twice .a,s long .as penult ittiate secli(rn 

IS. Lyes i-are ^ ■ ' ’ 

Hyes with verv di>littct \)ubesccncc on l\u' eivyxw surface close p - tmt.'. : 

orbits , . 4“ virrop b- 

4t>, Pore tibia with a distinct bristle on the posterior siirfaee at ;i’ '-'li' 

third y'J 

Fore libni without any di.stinct hristle at: that point _ ’’ 

50. I'horax blue, abdonn'ii bron/.y-hlaek; orbiLs with st>arse pith-escence : ‘ ■ 

iiristles situated at near(T to the eye rnargin than to idle inner : 

s(iuain;e white, fringe concoh<rous 4S ((cruJea, i;ew o-.. - 

Thorax Idaek; alalornen bronzy; orbits tluckly pulticscent, th(‘ iir.-t'i.' 
tialed on nearer t<» the inner margin than to the eye margin, 
grax’ish, margin an-l fringe brown 49 hurgfssi, new 

51. Arista 'with eery long pubescence, much longer titan basal (hao .-a 

arista ' 50 plumu>!la, new .^o'. . 

Arista with .-horter pubescence, or entirely bare ; • y p'- 

52. Mesonotuni with three distinct pairs of dorso-ceiUrals; large specie.', ■>;'-* 

mtn. Larva living in galls on wistaria twigs 51 "iL'chsifri, new 'pv. 

Mcsonotuin with only two distinct pairs of dorso-ccntrals; smaller -y '-'L, 
not near 4 mm., generally 2,5 to 3 mtn p-; 

53. Squamx grayish or browaii.sii. margin and fringe ahvays browm^m |'kud:-.s’;. y 

Squamiu whitish or yellowish, fringe concolorpus 47 viren^ 5..;--^. 

54. Arista distinctly pulx’scont, and almost as long ns from its base to vern x 

52 lorigiseta, new 

Arista much shorter, less distinctly pubescent • ,v - 

55. Large species, 2-3 mm.; outer crost vein at less than its ow’ii long: - 

inner, inner at distinctly beyond middle of discal cell 

Smaller species, distinctly less than 2 mm y 

50. Mid tibial bristles distinct; larva in galls on lime trees ,53 (ih:v a w-- 
Mid tibial bristles absent; larva in gails on poplar trees, .54 schitien, 

-57. Mouth margin wdth numerous, rather strong bri.stles, which form :i k" 

though not a fasciculus, at anterior angle... 55 congregala, ' .‘L" 

Mouth margin with the bristles as usiial, the single vibrissa diflcrer.' : ■ pp 

56 minima, new 
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1. Agromyza xanthophora Schinor. 

.J 4 ; xanthophora Schiner, Reisc d. Novara, Vo], I, lS(is, p. J<ii. 
Agromyza picta Coquillett, Jour. X. V. Ent. Sr>c., Vul. X, p. [Ss. 

Fviraile: Head black; frons opaque, i)rl!its sli^eluly diiniup:. vt-ry 
; v; ucvllar region raised, sub-shining, dislaiu'e bet\voc-n ocelli loss 
the distance from cither ocellus to eye; lower orbital Itrisiles 
, r.iciate. second pair slightly inwardly directed, the up]KT Iwm jt.airs 
; ,..'k',\'ardlv directed, the center ])air in vertical row divoris ni, ouUt 
.; rh‘!\' convergent, post-vertical pair ilivergent. I'rontal lunule 
V with wliitc pollinosity; face brown, sub-o]>a(|ue, (‘onoave, 

a .kvva.-d; cheoks almost linear, narrowest posleriorlw mouth niare.in 
•, ::i ntiauTotis hairs, and one strong iiicurwd anterior x'iinassa; antemre 
: ; k, third joint of moderate si?:e, rounded, arista thin, slighi!>- thiek- 
> ■•{ at base, longer than the distance from its l)ase to post werlit'a! 

■ ••■-‘iv. liiiekly covered with ])ubcsrcnce, wliieh is as long as the diain- 
. r arista at base. Proi.)oseis ]iale yedlow; ])al]>i blaek. slightly 

• ■ ■•k'su.d. Thorax vellow; disk of mesoniitum shining, ])ni. not 

.-w \'/ilh a black mark cowring all bnt the margins .anterior to iIk^ 
: -UT, whieh is sharply indentcal Iransverseh' at s\ntnv, stilxjuad- 
- Iv exi-ised centrally on the ].)ostfrior margin, does net reach to 
• ;::‘ !!nn!, and has a (kailifonn longitudinal (‘xei^ion in e.ieli lateral lolie 
eri^iiy; four ])airs of dorso-central bnstles ])resent, t lie anUa-mr t vvr) 

• :r- n-dueed in size, the anterior pair just in fn)nt of suture; all hlaek 
"Vi'Si >f disk with short hairs, yellow ])orti<in liare, exi’epi lor o f) 

c.a red liairs |)rescnt on the central posterior excision. P]<‘ura‘ with 
' ' ’vU-;, •< r half W'llow, lower lialf blaek; Sf|uama‘ yellow at base, .apieally 
' k. tl'c haiirs brown; scntcllum yellow, di^k bare, margin with 1 
■clo; iiostnotum black. Abdomen yellow, third and lunrtli :-.egn]ents 
sh indications of a central and two lateral dark sixtm, uto-i <]isdnet 
■a liaiirth; fifth and sixth segments glossy hlaek; ad o'gmeni-. with 
'• sna.rous Idack Irairs which arc IjrisUohke. on ]x)Sierior margin-, and 
' nolircahle on fifth. Coxa} and legs cntin'ly sinning ]>]atT; tlie 
: '■’> nhia ^viLh the usual two postenor l)ristles. \\dngs slig.1nl\' infus- 
t'.d (.'H anterior half; subcostal vein only indistinct at ayx, <’osia 
‘"‘ ■’a luimeral vein to end of first vein about iwo-lhirfl-' a - I mg as next 

■ -'tal di\'isi()n; second, third and fourth veins slightly di\(“rgent; outer 

\ ein as long as jJcimlLimate section of fourth, ^^dlie]] is distinctly 
'■yatcT than the preceding section of fourth; pcnuliiniaie section of 

■ '-t ■'■lightly longer than last section. Ilallercs ])a!e yellew. 

b'Tigth, 3 mm. 

Hesides the type specimen of picta from Frontcro, Taltasco, 
alexieo (C. H. T. Townseiid), there is in the L . S. National 
■I'eeum collection one female from Las Cruces, New Mexico, 
1893, (T. D. A. Cockerell). 

I'ood-plant unkno-svn. 
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2. Agromyza longispinosa, new species. 

Plate XXX, Fig. 22. 

Mule and PcTnale: Head ycrllow, ocellar region, back of heatl, \ < rt- v 
and third jcjinl of untennjc Idack; frons opaque, very pale yellow, r.wi 
allel-sided, dislinctly broader than the eye; bristles as in xaHfhhph^n 
Third joint of antenna; l)laek, sharply contrasting with the jxile w It 
basal joints, regularly rounded and of moderate size; arista IhuV- 
l)rown, swelling at l)asc of tenninal section elongate, almost as loiw- 
length of third antennal joint, pubescence very short, pale; face alnsi : 
Ijcrpendieular, mouth margin not produced, cheeks distinctly Ih;.;:, ^ 
posteriorly than anteriorly, at highest part about one-third as liigli 
greatest eye-height, the row of bristles on mouth margin not very 
Idack, the vibrissa of moderate strength; proboscis and pal])i viHnv. ; 
the latter slightly the darker, and weakly bristled. Mesonotum yi llfAv, 
with oi)aque black-gray mark somewhat similar in outline to that 
xanthophora but reaching more nearly to seutcllum and more olonyaa? 
owing to the species bc'ing less rol)USt than xanthophora; the male s]}ti,v-; 
some indication of a ])ak‘, linear stripe carried forward from thi' ecmral 
posterior excision at cither anterior angle, which may in some case-; b- 
so distinct as to cause the disk to present a trivittatc appearanct. 
Four ])airs of very long dorso-qentral bristles present, the anterior tv.o 
pairs but little reduced, the anterior pair distinctly anterior to ’ho 
suture, and the second ixiir i)ut little posterior to it; betw^een the dor^'V 
centrals there arc two slightly irregular rows of setulaD, which arv 
excei.:>tionally long for this genus, and which are carried back as far 
the prcscutcllar pair of dorso-centrals; humeri yellow, with a l>lari: 
sijot; pleura; yellow with a brownish spot above and slightly bclvai'i 
fore coxic, anot her large one covering the space between the foie a’nl 
mid coxre, and another one between the mid and hind cox:c, scjiuar.a 
with naiTow black border, and brown fringe; scutellum yellow, l)arc > 
disk, the four marginal bristles very long; postnotum glossy hlwk 
Atidomen yellow, with apical segments darkened or with bases <•: as 
segments brownish; base of ovipositor in female glossy black; iiypi- 
pygium in male glossy l)rowmsh black, of moderate size; all se.gieen*' 
with black hairs much as in xanthophora. Legs yellow, tarsi Im'ow!.:'; 
Wings clear, veins 2-3 divergent, 3-4 almost parallel onriast k>ur;:a 
second portion of costa about two and one-half times as long i 
outer cross vein a little shorter than section of fourth vein anuryr ' 
it; first and second sections of fourth vein subequal; 
section of fifth vein distinctly shorter than ultimate. 

Ilalteres yellow. Length, 1,5 mm. 

Type — Cat. No. 15558, U. S. N. M. 

Locality: Male: Bear Lake, British Columbia, July 
1903, (R. ^P. Currie). 

Paratypes: Female — Kaslo, British Columbia, Jtdy iy 

1903, (R. P. Currie); female, same locality, July 
fA. N. Caiidell), and one one male ex. collection, Wm. orHue. 
without locality, but presumably Canadian. 

Food-plant unknown. 
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2a. Agromyza variata, new ^spoeies. 

Plate XXIX, Fig. 14. 

l-\-nalo: Frons lemon yellow, slightly over one-lhinl tliv wiihh h 1 ‘ 
v. ,1 rKvllar region black; orbits darkened on onter edge un upper liali'; 
five d-iial bristles present ; the anterior three closely [huvd and deerea>- 
- ^"ueh in size to front one, which is very weak; :\n irn-gidar row •»! 
v.- k k-airs on orbits, laterally, beyond the bristles; antenna' of mod- 
'•'■an* "U/e; yellow, third joint infuscated on apical half; ari t i brown, 

-'A . hen , pubc^sccnce very short ; length of arista C(|nal t* ta iii ilr na 
han twice the length of antenna; face and cheeks i)alc vi'llow; height of 
dle. k v>o>teriorIy distinctly higher than anteriorly, at highest p. .int Irss 
•ban one-fourlh the height of eye, marginal Iwisties of moderatt' length, 
the vihrissa differentiated; proboscis yellow; ])alpi yellow. ]>l.'ickeiU’d 
airl slightly dilated apically, occiput not visilde on u])])cr half. Meso- 
a.itmu glossy black on disk, lateral margins and a large patcli on ^vnter 
if jHt-lcnor 'margin, which is rounded in front, pale lemon ychow; four 
aairs of dorso-ccntrals present, the disk exceot on the yellow ])aris 
cover(‘<l with short black setuhe; plcune shining Idack, vi'llow along 
>utiircs and below wing base; squamae yellow, darkc-ned on margins, 
innge brown; scutcllum pale yellow on disk, a l)laek sjk)! on eaeli si<lc 
at liasc. Al}domen glossy black, posterior margdns of st gmc'iUs n.arrowly 
vellow. Legs yellow, bases of cox?e, tildte exce]jt bases, ;ind lai>i 
iil.ack; no bristles on posterior surface of tnid tiljia. Wingp clear; iniu-r 
vTO'.^ vein at below end of. first vein and at middle f)f discal cell; hast 
Ms-rion of fifth vein twdec as long as penultimate seciion. 

Hcdiores yellow. 

Length, 1,5 mm. 

Type: In collection C. W. Johnson. 

Locality: Calais, Maine. 

Pood-plant unknown. 

3. Agromyza discalis, new sjx'cics. 

Plate XXX, Fig. 21. 

Ik-male: Frons yellow, opaque, almost j^arallcl-sidrd, cxci’jjt at 
ar posterior margin, where the sides very al)ru])tl>' diverge, in brcadih 
a ‘--^ uiiies less than onc-third the width of head; orbits very narrow ; 
t ur urlntal bristles present; nearer to eye margin on orLh, is an irn.-gular 
r ‘W lit very short hairs; ocellar region and back of head Idack; antenn.e 
yellow, of less than average size; second joint with short 
•’n'-'r; third joint small, not longer than Viroad, rounded; arista black, 

' yy i di for n short space at just beyond the^ rather distinct ba-.u 
pube.•^cencc indistinguishable; length of ansia equal to 
•'y ‘y'C to second uppennost orbital bristle, face yellow, pcnx-ndicular; 

• ' • ,;s yellow, twice as high at posterior margin as at anterior, and <it 
t part rather more than one-third as high as eye; m.irgma^ 
‘ weak; vibrissa moderately strong; proboscis brownish yellow, 
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palpi pale yellow, of nomial size, bare. Mesonotum shinin^^ I :.; k<- 
disk, bnely granulose; lateral margins broadly pale yellow; 
brown; four pairs of dorso-central bristles present, the posteri-^r • 
7Tiore widely separated and stronger than the others; in addition 
is ill the type an additional ])air of bristles, slightly anterior to th- 
I)air, which may be abnonnal; no setute present between dorson = nw ; 
on any part of disk; pleura* gleissy black, sutures narrowly vi-b 
scpiamic i»ale yelIo\v, fringe concolorous; scutellum pale ycllr)\v (in i!'-;'’ 
broadly black on sides; nonnal bristles four, but the Iv,. 

arlventitious bristle (dose to ]yd<c. of posterior one on left sifli-; 
noturn glossy black, Abdomen, glossy black; a narrow jH) :, --;. ^ 
nnirginrd ban<l on all segments, and a narrow longitudinal dors-;! in - 
on last ihn-e segnuaUs yellow; base of ovi]>osit()r glossy Ijlack; ;;i| ; 
incuts with dorsal hairs, liiose on a|x*x of sixth segment l,)ri>l!i ■ 
Lc'gs yellow; l)laekeiK'd more or less on mid and hind coxag iia-- • 
femora; ajiiees of libias and all tarsi; mid tibia without i-o-’.'ri r 
bristh's. Wings (dear; liiNt c'ostal (li\dsion onedialf as long a'> -i-f r i; 
subcostal vein disliiiel, (niter cross vein at slightly before the ( :s: n’ 
first \'ein, and at about its own length from inner eross vein; last m r 
o! liftli Vein fnir limt'S as long as ])enulliniate section; veins il- t 
gradually diwTgenl on their last sections, the cells enclosed liv - 
\'vins ol (njual width at lu-low aiiex of second vein, llalteres vrlln-.v, 

lA-ngth, l.d nim. 

Type: Cat. No. 1")")')!), U. S. N. M. 

Locality: Adainana. Arizona, May 7, 1003 (H. S. Baric: 
one female. 

This sjiecies is so evidently distinct from those of 
pitsilla group that 1 consider it sate to dcseribe it from a sir.g’jj 
specimen. 

Food - 1 dan t u n k no w' n . 

4. Agromyza • pusilla Mcngen. 

Syn: .-1 f>usilhi Mci.^'cn, Syst. Bc?cbr. \'nl. 0, 1S30, ]). ISo, sg* . •W. 

-ki;r{j/nyra puniHa Mcigcn, 1, c. p. lS.y species {12. 

A>^rflni\:n stri^ahi Mcipi*n, 1, c. p. ISf'n srjccies G3. 

exili's Meigen, 1. c. p. ISO, species 0-4. 
di,'r('/nyctf orlfotui Meigen 1. c. p. ISO, species 05. 
dli^ewy■:;t/ pusio Meigen, 1 c. p. IS7, species GO. 

-•kcrc5/i(ys« pKt'Ua Meigen, ]. c. p. 1S7. species 07. 

amoena Meigen. 1. c. p. 1S7, species 08. 

(?) Agromyza h/onda Meigen, i. c, p. 188, sj)ccics 09. 
t.?) Fhylomyzd diniifiulu Walker, Trai.s. Ent. Soc. Lend., n. ser. 4, 1S57. 
(hiifiis irifolii Hnrgess, Dept. Agric. Kept. 1879, p, 201. 

Oscinis brasskez Riley, Dept. Agric. Rept. 1884, p. 322. 

The above sxmonomy is I am confident correct, cd 
examination of a large number of specimens from widely 
separated localities, including Europe, and many states in toe 
Union, reared from different food plants proves that all tne 
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dllTerences used by Meigcn for the separaiinii of lus 
mav be found in the same species. JiUiuda 

niav be a different species as also may A. aunulipcs 
W^r'cn. species 61 of the series quoted in synonomy, but they 
' v" onlv be color varieties. The number f'lf examples in 
nee* representing Meigen’s types of this gn)u]) are as 


eU 


OVf-a . 


puniilii, 

■ \’:enna 1 ; 
( Vienna ) : 


pus ilia , 1 , ( Pari s) ; annuli pcs , 1 , { Pa ri s 

Vunna); exilis, 1. (Paris;); pnsio, 1, (Paris); 2. 

1. (Vhenna) ; puella, 1 defective specimen, 

1. (Paris); hlanda, 1, (Paris). 

and Female: Black, shiuin^c Marked in um >■■■■[ variable 
vitl] yellow. Frons excev)t ocellar rL'^ion, and sunns iim- ; a 
-\iW stripe posteriorly, yellow; remainder of bead pare- rv.H’jn 
■. rivx, vellow. MesdiKjLiim with a nr ire nr less bn Kid ycllnw 
'-vlnvh never extends disiinelly round rh(‘ anterior nor pi )si('rior 
four ]tairs of dorso-central bristles ])resenl a^^ wvll as utuiu rous 
ii':^ on disk; humeri with a Idack s]>ot. Plctira- with sonr [inio 
r-li as in Xduthophora and at olhc'r limes almost mtirrlv black. 

■utures and U);i)er niarpun yellow; seiitellum endrclv’ vrlhw, 
V.- with Idac'k basal side spots, whieh in some eri-c:; . 
ounil the entire margin and on to the disk; ]ios(u< ii lun 
u \\‘11o\vish with dark brownish Imses to s 
CCS to segments, (»r entirely shining black 
,ilish, or vellowish, at apex. Legs almost 
v brownish, to logs almeist entirely lik 


\tcnd 
iilack. 

'gmciit .. black will) 
Aalli ti)e apit'al '-('g- 
cnlirdy x'cllow, the 
k will) kni'e ji'inls vl'IIow. 


:• '-jora generallv less intensely black than other 
v.rdnut dislmcl laostcrior bristles. Win.gs eh 
I'-'ai abttut two anrl onc-half times as long a< iir^ 
\'t kts divergenit at extremities; outer (toss 


])arl-' oj |eg.> Mid 
,ir; S('Cijnd diAW-iou 
t Sect ion. 1 lard and 
vein a'^ loiig as or 


'^lifjrter than the section of hrarth anterior 
S' Ilf fourth .su1)equal or the second slightly tlu 
r tifth vein aViout three times as long as preca 
sileres ythow. 
ngth, l--1.7o mm. 


1 


■:al 


o> n. 

diorii.-r; la - : 
‘ding ''.ret ion. 


AV< 


Tliis is a most variable specie.s in color and is very \\i<lcly 
' ■- ‘ril Jilted. The following is a list of states Irom wltich it 
represented in the material I have cxaminc’d. (A full list 
'• American localities, with list of food-ithints ^sill a])pcar 
•" the economic bulletin, now ready for the yiress, deeding 
this species). 

Massachusetts, Connecticut, District of Columbia, Anxona, 
vorning, Texas, Colorado, California, Utah, Kansas, 
Mevi^-o, Indiana, Idaho, Florida and Virginia. It is probable 
' •' this species occurs all over the United States. 
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o. Agromyza scutellata Fallen. 

Syn: Agromyza scutellata Fallen Dipt. Suoc. Agromyza. 1823. 7. 3. 

Agromyza Jlaveola var. Fallen, 1. c. 6, 11. 

Agromyza pictella Thomson, Kregat. Eugene, Resa, Dipt. 1851, :.5. 

I have compared examples of the European specic^; 
those in collection representing pictella and am convincf i 
they arc identical. I have some slight doubts as to its sjiccif.r' 
distinctness, from the foregoing species, but consider it jimh 
fiable to retain it as separate species until I know somethirT^ 
of the life history of scnleUata, which has not been bred in th:- 
country. 

Male and female: Similar in coloration to pusilla Meige::, 
except that the femora are generally the most intensely black 
portions of the legs and in no examples that I have .^een 
there any appearance of their being inclined to yellow, especial'v 
at base. In size this species is also larger and the wing neura- 
tion is different. Otherwise, in bristling, etc., the species arc 
identical. 

The only American examples I have seen of scutellata arc 
five from mountains near Claremont, California (C, F. Baker 
and one from Williams, Arizona (H. S. Barber). 

(>. Agromyza borealis new species. 

Plate XXIX, Fig. 10, Plate XXX, Fig. 23. 

PTmalc: This species is very close to longispinosa, but dilTers ::: 
being more robust, in ha\dng the frons reddish yellow, instead of p:.!' 
yellow; the antennae arc reddish yellow; the arista is black, 
from base to near middle, bare, and distinctly shorter than from its l)a>e 
to vertex; checks more than one-half the eye-height; marginal inuuth 
bristles numerous, vibrissae hardly differentiated. Mesonotuin w)th 
the marks dull gray black; the posterior lateral stripes narrow, linear, 
distinctly separated from the inner lateral lobe; the central excise 
carried fonvard at its angles but not sufficiently to separate the inmr 
lateral stripes from the central one on their whole length; four pairs "• 
dorso-central bristles present, the anterior two pairs about two-thir’;.- 
as large as the posterior pairs; the thorax is distinctly broader than 
longispinosa, being almost subquadratc, in longispinosa it is at Ie:i'- 
one-third longer than broad; the small bristles between the dor^'.'* 
centrals arc at least four-rowed in horealis. The pleurae and scuU jlnr' 
are bristled and colored as in longispinosa, the scutellum havir.s 
distinct dark lateral basal spots. Abdomen yellow, basal three 
ments brownish, next two with a browmish spot on each side, sixth wa:‘. 
a central black spot; base of ovipositor glossy black, longer than 
segment, which is not elognated, bristles as in melampyga- 
yellow, tarsi slightly browmed; mid tibi® as in longispinosa, without t-y 
posterior bristles. Wings graxdsh, veins yellowish, except third v-SK-i 
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• - n- outer cross vein more than its own from iniu r rro:v> 

. ‘ ;-.v :in(i second sections of fourth vein equal; first iK*rti>*n <»: fifth 

' as last portion. Haltcres yellow. Len).;?li. ! o vam. 

’rvpeV Cat. No. 155(50, U. S. N. M. 

Much as I dislike the idea of describing a new species 
•'em a single specimen, I believe that in this ease T am insiitied 
doing so, as the specimen is in good condition and jiresents 
.1110 i^ood' characters for its separation from 
vM its allies. (Compare aretkum Lundbeck) 

7. Agromyza flavonigra Cociuillett. 

Plate XXX, Fig. 27, 

svn: Ai>rrmyM nai'onioja Coqihllctt, Jour, X. Y. I‘iu. S-e., V-!. 10. I'.wrj, ,.. lyi, 
Fniiale: Head yellow, ocellar region and baek of head bnavnidi or 
' s.eku-ii; fn'ins distinctly, but not greatly, wider than (»u('-l1iird the head 
'■.Mia; .'liinost parallel-sided; the orbital linstUs strong, 1>laek; :iiiieiin;e 
- -'-o r' .anall, yellow, third joint rounded in front, arisla 1)r<>\vii. vellovv 

■ 7-./-,,.. almost bare, and falling just short of reaching t<> vta-u-x; base 
s- ‘;a< th,' swollen, elongate; cheeks broad, oiu'-third higher pn.s- 

• -slv iliaii anteriorly, and at fonTier ]daec‘ onediaU as high as eve- 
'•vjgi'; marginal bristlc.s of moderate length, x'ilcrissa not ^-trong Imt 
•• tm-ilv longer than the other margimil bristles; p)rob((Mas an<l j.aljii 

• t.v; oaliii linear, with numerous sh()rt, black lohstles. Me . >noinin 

• .akeel inuelt as in mclampyga, but the posterior (|uadran‘ exeeion in 
■strr has two linear, yellow, anterior prolongations wlneii divalc 1.!u‘ 
sri- k jH.rlion more or’lcss distiently into ‘three \itla'; the iHe-ierKa, 

; sigilu'dinal, yellow, dentiform incision of tlii' (ailer loin- is. al-o pm- 
riaceii. and separates the outer portion of ihe posierua liall oi the 

ki' k ntark, so that it fonns a separate black slrijie giving ihc dor-uin 
'k - a.pi.iearancc of having five vittm. ibmr pairs i;l d.^M’so .-ential 
•• -‘k . invsenl, the anterior two pairs somc^what r<‘duf('<l ni u/e.^ In 

■ ■ r reyxxis the thorax is much as in mclampy<^<i, but the' iniig(‘ oi tla- 
c siTKc is ])ale and there is a lateral black s]}Oi at ba'>e on ea' n s^di* <•! 

-v-llum. Abdomen yellow; first to fourth segments with a doimil 
'■'••s.vn. central spot, fifth with a pair of close placed^ ^pot-; on ci-nu r ol 
k k. rixih with a pair at near base which are wider j/iafx d tlian on 
: ur-h. and another larger pair more widely ph^'-^'d at aliont inifldh , 
■'hh segment about four times as long as filth; base ol oMjJo.utor 
sk. 'V lilack, conical, as long as sixth segment; all segmeni.s wim 
r.'irncrous black hairs, those on apices of last two segments .ai.ytle- 
‘‘he. Ixigs yellow, brown on base of fi^rc coxtc, basc.s and -M^oes 

■ ^ ill femora, as well as the entire tibiae and tarsi of all legs. 

' ■-‘.a il \xi melampyga, but the inner cross vein is rai her bemre 
tk ' rnd of first vein, the second portion of fourth vein shorter than 
tj b the outer cross vein rather oblique, and the first section of iilt is 

• n -;rter than in melampysa, being only two-thirds as long as .ast section, 

‘bength, 3 mm. 

Locality— Beulah, New Mexico, (T. D. Cockerell). Re- 
‘•' Stribed from type specimens. Food-plant unknown. 
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s. Agromyza melampyga Loew. 

JMate XXX, Fi^r. 20; Piute XXXI, Fig. 31. 

Syn: Agromyza mdampyzfi Loew, Dipt. Amcr. Sept. Indig. Cent. 9., ls*i[t 
A^rotnyzn sorasis Williston, Trans. Ent. See, London. ISOG, p. L"', 
Aiiromyza jlavixeniris Johnson, Can. Ent. Vol. 34, 1902, p. 242. 

Male and Female: Head yellow, only black behind and nn 
region; frons about one-third the width of head, almost paraiiei-ri,: ■ 
cxcoi)t at just antc'ricjr to vertex, where the eyes round (.)jr .'e.d 
Irons beeornc-s rather abruptly wider; bristling nonnal; cheeks n;:':. 
distinctly higher posteriorly, marginal bristles weak, anterior '. ihr: 
incurved, of moderate size; antenna* rather below the averu,^.- i 
third joint rounded, arista brown, tapjering, distinctly Init slj-ir', 
pubescent, slightly longer than the length of from its base to vert-, 
proboscis and i)al])i yellow. Thorax colored and marked as in .en?'.- 
pkora; four pairs of dorso-central l)ristles present; the anterior hvn • 
much reduced in size; other bristling as in that species; squanite liru'^v,. 
tsh from near base, the apex blackish, fringe brown. Abdomen v.t: 
ing from yolhnv to brown, \rith pale apices to segments; all segiriei.- 
with numerous Idack hairs. Legs generally entirely yellow, sonietit;. 
the tibia- and tarsi are darkened somewhat; mid tibi® with two yr;t- 
posterior bristles present. Wings clear, or slightly grayish; first 
division about onc-half as long as second; second, third and fourth v<-:- 
divergent on outer third; outer cross vein distinctly shorter than see:; •; 
of fourth vein anterior to it, or almost as long as it, first and mV":.: 
sections of fourth vein subecpial, or the former slightly thi' 
pomiltimate section of fifth vein about three-fourths as long ul’rr.:/ 
.section, HaUcre.s yellow. 

Length, 13^2-2 mm. 

This species was originally described from District : 
Columbia, (Osten Sacken) by Loew. Cocpiillett recor^b 
(Bull. 10 in scr. U. S. Dept, Agric. 1S9S, p. 77) as bred m :. 
leaves of a cultivated species of Phi lade Iphicus, collect e-i ■ 
Washington, D. C. during the latter part of July, ISSL . 
from mines in leaves of Plan fa go majors collected June 
1888, same locality. He states that the larva pupated witvc 
the mines. These specimens are in collections at LL S. Xati'-n . 
Museum. Besides these specimens there is one from Biscay: 
Bay, Florida, (Mrs. A. T. Slosson) and I have examinyd 
series reared from Plantain, June 26, 1912, Lafayette, Iiiuia- 
(J. J. Davis). 

Johnson described flaviventris from Niagara Fall-, 
York. Williston’s species was from St. Vincent, West 
Other localities: New Jersey (Smith); AVhite iMonnUc.: *• 
New Hampshire (Mrs. A. T. Slosson). 



Agromyza and Ccrodontha. 




'is.) 


Agromyza melampyga var. marginalis, tuw vanity, 

\\ i\x‘ and Female: This variety differs from ilu* in iK-ia.; 

• ■ , vinailer 1^4 mm.; in being comparatively nHsa- stronyls' la-i- lU d, 

• ' ::'.y only the margins of the tlioraeie marl^i^Lg^ hlaek. ili-' n-mm':- 

a.iy voUowish, and in having Uie arista shorur, Itarrly ivaohiny 
ru V ill the only specimen in which it is extant. 

Tito tlirce specimens, two males, one female, were reariri 
T'Sjt i’aspahim, (Oct. 2, 1912). Locality: Oolumliia, South. 
Carolina, (P. Luginbill) Webster, No. 9711. 

Type: Cat. No. 15591, U. S. N, M. 

It is possible that this is a distinct species. Inil the nmleritil 

is too scanty to give one a basis for a dciinite oitinion .as to 

•.vhieiher it is so, or whether the effect of a different food ])l.ant 

i- responsildc for the variation in color, etc. 

t). Agromyza brevicostalis, new spe cies. 

Plate XXVI 1 1. S. 

Ih-male; Frons lemon yellow; one half as l)road as lu'ad an<l <h-' 
‘asthr lii'oader than long; ecnlcr stri])c blackc'iied on anterior liall; 

• 'rhits (hiferentialed from center stripe; four orbital bristles jireseni: in 

a<khhtin to the bristles there is a row of weak liairs nearer to e\-e 
arngin. wliieh begins at oy^posite base of antennje and (‘ontinties if> 
'•i n<l iijjper orbital bristle; ocellar regirai raises], brown; 1 )aek "t 
's.L'i. ;md a triangular patch at lateral angle <j! orbits hrown, or hlaek- 
kr >’.vn. lunnle vellow; anteimte of moderate si/e. black lirown; o'conil 
;<*:::t vitli ihstinct dorsal bristle; third joint romnled in Iront. c'overcd 
■'•'i’a ])il()sity; arista brown; ])asal swelling elongate: ia.il »esccnc(- 

'■■'VS io'liainei: length of arista ('qual to fro]n it> to upi>cr (»i-hiial 
'■ V- tii-: !ac(' yellow, blackened on (U:pressions below anti niKc; rDiioav'i* 

cv'ti'r; ket'l slight; cheeks yellowg Ivlaekened anteriorly, distinctly 
.v.la V ] ■< o'.u-riorh* than anteriorly; height at Ingheai ])art Ic'.s than o)!*-- 
'■f:' ‘nr Iiaight of eye; occi])Ut not jjrojecding oji ui^pcr iialt; ]s'oh'j i!N 
t’-- naljii black, normal. Mesonotum gni\' Mack. :ndio]),'i(|nc, 
■r iky yiale yellow on lateral margins; a siiutll tJ.atch lan each side 
Pvi'riv, the pale color extending slighth' on to anterior lateral 
-■-t" o’ 'Cutelliim; fonr pairs of d(wso-e(‘ntrals ])rcM-nt, the atitc-ri'ir 
' : .nr- reduced in si/e; no distinct dorsomenirals anterior to .nilurc, 

^ 'W; tile .3 setuke immediately anterior to suture in line with dor o- 
- k- are rather strong; discal setuke uindght , nol vrry nnineron-; 

I tiTcgular rows between the dorso-cculral.-. : t iic ]jair 0} bristk-s 
y ' ' s:j the liosierior pair of dorso-cenlrais rli-tinct, and <)\ moo(Tat<.; 

• ' ’uimeri yellow, with a dark discal mark; ]deune blank-gray, 

'• ■■y-’Mi t^n'ures and upper margin narrowly, aiid a ];atch bekw 

.‘y -_ "ti-o yellow; squamaa yellow, fringe brown. AlnliMnon glo'-y 

'• ' notcrior margins of ^11 segments narrowly pale yellow; sc/gments 
■ t nnicTous hairs, stronger on posterior margins; base ol ovig'O.-itor 
: 'lack, as long as preceding segment. Legs black, glossy, kner*.’^ 
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with a double row of bristles, the upper of which are 
forward and slij,^htly upward, and continue to lowest levc] ■ i 
anteriorly, vibrissa stronger than other bristles, incurv^cd, 
lower than anterior bristles on ridge above; antennsc ratlu-r 
second joint with short bristles in addition to the dorsal one, [c. 1 . ^ 

on under side, third joint rounded except on dorsal surface ;,i .-.v 
where it is truncate; arista but little swollen at base, thickly ljui 
].)ulK*scx‘nt, and shorter than fnan its base to anterior ocellus; . 
brcAvnish; paljii black, of mo{lerate size, nonnal in shape, r .p. 
linctly bristled. Mesonotum with three pairs of dorso-ccntral t;-;.-’, 
and one or two long hairs anterior to the third pair; in addi;'-.-. • 
tlu-se the disk is ci;vered with numerous short hairs, (d'he ]a;v<‘ ■ 
used for transfixing the two specimens have practically destruwd , 
thorax and make' it very nearly im])ossible to judge the nature 
cluetijfaxx', ami it may 1)0 that in some eases tlie sj)CC‘ies has ff,n;r a:-' , ; 
of three' pairs of dorso-eentrals). vScutelltun four bristled, did: 
sciuama' whitisli, fringe ixile. Abdomen glossy black, ail s(::i:.i\-- 
with numerous hairs, those on apex of sixth segment bristledike, 
of ovipositor glossy l)laek, lunger than fifth segment. Legs eira:dy 
black, the mid tibiie with the ]xiir of ]X)sterior bristles present, Wb:.- 
grayisli, veins l)n.)wn, costa carried indistinctly beyond third vein, ' 
falling much short ed fourth; inner cross vein at end of first vein, rs:' ' 
CToss vein at sliglilly be}’ 0 iul center of wing, and at nearly twitx' its 
Ic'iigth from inner cross vein; second section of fourth vein sli' ' 
than llrst, and rather more than one-fourth as long as last seelicn; 
section of fifth thrcc-fifths as long as the preceding section. 

Hal teres white. 

Length, 3 mm. 

Type: Cat. No. 15565, U. S. N. M. 

Locality: Juneau, Alaska, July 25, 1899, (Kincaid). 

The paratype which is in rather poor condition dilTer' 
■slightly from the type in neuration, having the outer sectio::.^ 
of the veins comparatively longer than in the type. 

The species is named in honor of Prof. Trevor Kincaia. 
who collected it. 

This is the species recorded by Coquillctt as A . nepiis Loe^v, 
(Proc. Wash. Acad. Sci. Vol, 2, 1900, p. 463), occuring 
Alaska. It is very close to the species described by Schinor 
(Fauna Austriaca, Vol. 2, 1864, p. 303) as nigripes Meigen- 
He misidentified Meigen’s species which has the costa to tj:e 
fourth vein. Afterwards Rondani placed Schiner’s species r. 
Domojuyza and retained the specific name as nigripes vScnint^r 
(ncc Meigen). This generic division has been repudiatcu 
various writers, and as no other valid name has been given .e 
this species it must be renamed. (See Addenda.) 
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vs. Agromyza parvicella Cociuillru. 

Plate XXVin, Fig. 4; Plate XXX, Fig. 17. 

A ^rL»ny:a]p<in'icella Coquillctt, Jour. N. V, Fnt. StH'., \'.>!. X', I'lO’j, iv) 
i '. 4 Black, slightly shining; very slemler sjKvics. Frur.s 
rr. yellowish in front, almost black at \'vv\r\, tK-ruys ing lo, .iv 
:: .r,. -half the width of the head; orl.)its distinci, ilarker tlutn iVomal 
, , , ai'h orbit rather more than one-half as wide as fp.m.i! 

■ 1 r>T!e', four on each side from anicrior oc'ellus, suuair.l r.t ar 
-• :.-.r a.argin of orlnt; the U|i|)(‘r tw(.) sln)riger than the Itao-r 

bn^lles divergent; frons in prolih' sliginly ju'oa’etinia ’ fare 
mouth margin not projecting, face ;aih-'iil-'a. . I .iaek ; 
yell<Avi.dp more than onc-ludf as Itigli as eye, and of ahiKet 
: J Xn..'idth on their entire length, margin.al bristles wi-ak. sil-rs ;-.' 

not strong; aritenna' black, sc'cond ioini with the n nal <!oir;,l 
vriieh is hair-like, otherwise entirely liare, third joim Mibijuad- 
r .0 . '^f inoderate length, falling slii^rt of motilh margin, gently roundrd 
..’ ;n . X. arista thickened at base, very sliort, barely one and one-third 
t': i'S as long as antennre, thickly, liut very shortly jaibeseent ; j iml » isei> 
at a])ex, membraneous; paljn black, slightly projei-ting bevoiul 
; I r mouth margnn; occiput swollen froTti slightly inJow ui)iii-r margin 
v< rtfx, Mesonotum subshining, four pairs of dor.so- cent nal briailer; 
the pair anterior to the suture, and the anterior pair behitul 
^s,;'';r< > slightly smaller than the posterior pairs, two irre!'ul.ar rows of 
‘■;:;e b(‘twecn the dorso-centrals ; pleura* eom'filorous witli <li-k of 
■ oi glossy on lower portion; seutellnm with tour margin.al 

;nta -, disk bare; squamae brownish, friiige long, bnnvn. .Mahnnen 
< '•'■olor(,>iis with thorax; first segment elongated, about twice a;> long as 
'>''’ 01 , remaining segments sul;equal; last abdominal segiiu'iiL glossy 
: :sk: .'tU segments with scattered, rather long hairs, tliosc* on .ajux of 
\‘;i *-i'gnient longest. Legs long and slender, imown. trochanters, 
<if temora and bases of tibia narrowly yt'llowish; no bristkrs 
; ■ 'hj:1 'ju mid tibi;c. Wings brownish, costa re.aehing onlv to einl of 
Tct vtin, second costal division two and one-lialf times as long as 
■■■b Ld'costal vein indistinct, obsolete on apical fiflli; outer < ross \-<,in 
• - ' by before end of first vein, and at about its own h'liglh Irom inner 
' ' ; ^ "-^cond section of fourth vein one-half as long as flr -t ; section 

s:bi vein Ix'twcen cross veins about onc-fifth as hmg as last section; 

■ ''bs! vein indistinct, anal cell distinct, anal vein strong, reaching 
* ■ ’'ring margin. Halteres yellow. 

h‘- Cigth, 2 mm, 

|vO(;ality; St. Paul Island, Alaska, (Kincaid), 
i 'jod-plant unknown. 

dcxscnlied from type specimen in U. S. National Museinn 
' 'c b.on. Tliis species is rather different from most species 

- -iV'^omyza and may be considered by some wTiters as bc- 
; jg to some of the other families in the Acalypleratc 
-'' -•die, but I believe it may be most clearly associated with 

- -xnus. Like the next species it belongs to the segregate 
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of Agromyza with the costa to third vein only. Thiv d 
acter is not of such importance that it may be cond'hr- • 
as of generic value, and I therefore am not using Rontla: : . 
generic name Domomy^a, as species which are very 
are thrown together in Domoniyza, and thus separated iV - . 
forms to which they are more closely allied in Agromyrji. 

14. Agromyza nitida, new species. 

Plate XXVIII, Fi^. 1; Plate XXX, Fig. 26. 

Fenmle: Frons reddish yellow, distinctly longer than p 
ocellar region black; vertex and orbits posteriorly blackem-d; u: 
]jarts of frons shining, lower and central parts opaque; five yair^ : 
jnodcrately stnaig orlntal Viristlcs present, which arc of almost 
size and situated nearer to inner margin of orbits than to cyt>; i...,- 
slightly keeled, l)rown, in girofilc a little concave; anlcnnic hnwe'd 
yellow, very short, second joint almost bare, the dorsal bristle \V( 
third joint longer than Ijroad, twice a? long as second, regiilarlv' rourd. i 
at apex; arista brown, slightly thickened at base, almost bare, no- 
long as half the length of from its base to vertex; cheeks yellow. 1- 
margin narrowly shining black, in outline lower mar^n rounded, hi 
posteriorly rather le.s.s than.onc-third that of the vertically clongaic . y--. 
anteriorly not so high; marginal bristles very weak, vibrissa piTSi-nt ■ 
not strong; proboscis ycllo\rish brown; ]\alpi concolorous, small, rw 
dilated, bare. Thorax rounded above; mesonolum about one-il--d 
longer than broad, glossy black, covered on the disk \rith short M-ivb' 
hairs, two pairs of rather widely placed, post-sutural, dorso cen -- ’ 
bristles present, the pair of strong hairs between the i-josterior ; 
absent; hnrneri pale yellow, margins of mesonotum Iwownish; I'lv:” ■ 
brownish-] )lack, glossy, tqqjcr margin narrowly yellow along n:n;:- 
in front of wing l)ase also ycllov-ish; squama^ ycllowhsh, tlie margn : - : 
fringe brown; .sculcllum rounded, concolorous with mesonotvaiv ‘ 
marginal bristles present. Abdomen glossy black-brown, siyn.!:’- 
vntli an indication of a linear, yellow, posterior margin; ova.<y:- 
glossv black, liarely longer than preceding segment; all aldo: - ■ 
segments with scattered hairs, those on the apical sequent ni't t- 
longer than the others. Wings grayish; auxiliary vein ccm]ku-, 
indistinct; second costal division about two and one-third !.’■ ■ 
long as first; cuter cross vein situated directly Ixdow end. of nr-: • 
and at its own length from inner cross vein, portion of foiirt:; v - 
anteriiw to inner cross ^'cin slightly more than twice as long a-' -'y . 

beyond it; third and fourth veins regularly divergent on tlie -y • 
the last section, latter much less distinct than the longitiidin:.: ' ^ 

anterior to it; penultimate section of fifth vein onc-third as - 
ultimate section; costa reaching slightly beyond end of thire 
Haltercs with yellow stalk and white knob. 

Length, 1,5 mm. 

Type: Cat. No. 1556G, U. S. N. M. ^ ,, 

Locality: Cabin John Bridge, Maryland, April 28. b' - 
(Knab and Malloch). Food-plant unknown. 
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15 , Agromyza immaculata Coquilkii. 

Plate XXVIII, Fig. 3. 

;vn; Odinia immaculata Coquillett, Jonr. N. Y. Ent. Soc., \\-l. X. l^o, 

'cinale: Frons yellow, or reddish yellow, alnK-^st parallrl-sidrd. in 
iuh distinctly, but not»jreatly, more than one-third tlie liead widili; 
■ir re^hon black; orbits whitish; entire frons opaque; <M-])ital bristles 
•''s\ <»"^dy three pairs anterior to lower ocellus; tlie lower pair of 
•ii are incurved; face and checks pale yellow, the fonner almost 
K-ndicular and with indistinct keel, tlie latter dislineily liiylu-r 
...riorly than anteriorly, at middle less than iMie-third as Itiyli as i-ye 
: -ht; inarginal mouth bristles distinct. vil>rissa not iiiueh lon-cr 
1 other liristles; antenmc yellow, brownish <>n upjx'r and outer sur- 
dorsal linstlc on second joint distinct, l.)Ut no oilier nolieeabU' 
Jes jirescnt; third joint of moderate size, more than twice' as lony 
veoml, re^ailarly rounded at apex, distinctly lonycr than Inroad; 
a brown, ^with almost the Ictsal third swollen, lam-eolale. bare, in 
th as lony as from its liasc to vertex; prolxxcis and p.alpi yellow, 
l.iUer with 2 5 weak hairs at apex. Mesonotum opaqm' yrav. l!u‘ 
r between the dorso-central bristles opaqtu', yc'i]ow 1 ^h, with tlw 
■araiux' of pollinosity; four slrony dorso-eeiit rals present, 

ii are in ])arallel rows, and but little we'alce'r aute'riorly. two lovo^ 
■ri-tles between dorso-ecntrals. whieli art' regular, ('quail y spared 
a dorso-centrals and from each other, and are noi eoiipi^iu'e] lu yoiid 
die of disk; besides the other normal bristles then' an' onlv 2 1 
i -eUiUc late rally Iseyond the dorso-tienirals; hnnien yi'llow. witli a 
k 'pot, lateral margins of mesonotum yellow; i>leura' yi'llow, a 
eitialinab elon^uite s]X)t on middle from ]iro])leura‘ "ver meso])!(‘Ui\e, 
r;ae trian>tular spot ])etwccii fore and mid ('oxie, a ''pot alxua' hind 
a.', and a less distinct one l)elow winy bast,'; '-tiuama- iM'ownisli. hmye 
•vn; scutcllum concolorous with disk ol me'-onotum,_ the yellow 
tral stripe more distinct and. namnvly. much paler, with mqn' the 
■earane'e of yround tb.an surface color, in shape the '.( utelhini i' ^ulo 
styular, llalt''ned on surface ; four marginal bristlf"'’ jireeent. ])o.-ii.* 
am anlt'riorly yellow, ]XJsteriorly shininy bl.aek. Abdomen ImAvn- 
with the ijokerior maryins of basal four seymeiU.s narrowly, and 
X of rixth broadlv yellow, or the sixth entirely yellow and the olheis 
>idly yellow at apices; ovipositor ylossy brown, 'horier tliar. sixth 
’;ent; all seymonts with numerous hair-like bristles. Ixys yellow, 
ked with brown on base of fore cox^e, u})]X'r surlace and base all 
‘'ra ; tibiae and tarsi more or less brownish linyed; mid libite w’llliout 
itosterior bristles. Winys grayish on anterior half; sulxu'stal vem 
■'dnet; first costal division one-third as lony as sc'cond; o\iter erosi: 
a distinctly beyond end of first vein, and at alxxit Iw’itt' its wtt 
eih from inner cross vein, first division of fourth vein short (-r than 
nd, first section of fifth vein about threc-founl>' as long as last 
ton; third and fourth veins subparallel, only disimetly dneryent 
xtreme apices. H alt e res pale yellow, 
kength, 2 mm. 
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Type: Cat. No. 0049, U. S. N. M. 

Type Locality: Mt. Washington, New Hampshire. M-, 
A. T. Slosson). 

IL'sides tlie type there are specimens in collection fr! .;- -y. 
following locations: Two specimens, Santa Fe, New M x-. , 
(May), (H. vS. Barl)cr), one specimen St. Louis, Mi 
April 1004 fW. V. Warner); and one specimen, K,, ’ 

British Columlda, July 17, 1903, (R. P. Currie). 

Foo( 1 )1 an t u n kno wn . 

The ty]je specimen has the yellow thoracic innrkii'L- ■ 
disk and scutellum rather indistinct, but in other iv-p--. ■. 
is similar. It is a true Agromyza and has very little in cfitrx; ■ 
with Odinia onuifa Zetterstedt, which is represented in 
U. S. N. M, collection by one specimen from rjauphin co-r.- .. 
Pennsylvania. 


IC). Agromyza citreifrons, new species. 

Male and Female: Frons n])aque. lemon yellow, distineLl;/ i-v,. :• 
than broad, onc-half as wide as head, parallehsidcd ; orbits mon- '• - 
blackened f>r browned, especially postcnorly; three pairs of los:, h. . 
orbital l,)nstlcs antenor to frotU ocellus, the upper distinctly in ’ ■ : 
anterior ocellus, anterior to lower bristle there is a weak hair. uiIh : '.: •• 
the orbits are l>are; ocellar region and back of head black; ani- is: ; ■ : 
moderate size, clear lemon yellow; second joint bare exce[^t :< r 
weak dorsal bristle; third joint rounded, aliout three times as I'S’s -■■■ 
sceond; arista eoneoloixius with antennae on the swollen bast', !>n^voi 
remainder, almost 1)arc, l)arcly as long as from its base to anu!-'" 
ocellus; face yellow, slight!}' retreating in profile; checks rono-Ier- 
higlirr posteriorly than anteriorly, at highest part over one-lhnd ' - 
height of eye; eye slightly longer than high; marginal mouth 
not numerous (4-5) hut rather strong, the vibrissa hardly diflorerilase:: 
proboscis and pal]:)i clear lemon yellow. Mesonotum 0 ]>aque. 
black; lateral margins and humeri brownish yellow; four ]>airs id d-ry' 
central bristles, arranged in parallel rows, anteriorly reduced in 
setuke between dorso-eenlrals irregularly arranged in 3-4 rows, exoj a- 
ing to posterior margin; pleunT lemon yellow, a large brown or bi-> x:-.. 
triangular spot between the fore and mid coxas, another smr.ls r ' 
over hind co.XiT and an indistinct longitudinal mark sometimes pt' 
on mcsopleurai on middle; squama^ brownish, fringe brown; seun^;-'- 
brown. wHth four marginal bristles; postnotum black. AiU' 
shining brown, or blackish, lateral margins yellow in female, ovry 
of female glossy brown-black, as long as preceding segment of ab< : ' ■ 
hypopygium of male brownish, organs knob-like, of moderate 
segments with numerous black hairs, which are noticeably ■' 
lateral margins and apices of last tuo segments. Legs ycllov. - y* 
browned; mid tibia uathout posterior bristles. Wings clear or > - - o 
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-1; first costal division half as long as second, w-ins 
• <h\-ergent on last sections, outer cross vein at. l>ry..tid < ; 
..!;.l at a little more than its own length from inner ro- 
.‘wn length from it, second section of fourtli \a-in di: tiiu-i 
■'r-t; last section of fifth vein abtmt twice as l^ng :e oei 
;j’.-.'res lemon yellow. 

. ee,ih. 1-1 .5 mill. 



ry]K‘: Cat. No. 15567, U. S. X. M. 

'r\pe locality: Eureka, California, (li. S. llailu-t e Sevm 
inu'-ns. I have seen one si)ccinicn in C. W. |(iln':()n's 
eciion front Princeton, Maine, July 12, IddS. 

I ' oo d - ] ■)! a n t n n known . 


17. Agromyza pruinosa ('ocinilKit. 

pruinosa Coquillelt, Jour. \. Si>c.,\’*ji, .V, Ivi. 

Male: I'rons Ojjaque, center stn])e reddish, merging ini'» hn'Wii on 
imd posteriorly, orldts not (listinetly dilTen-ntiaii-d. and. wiiii 
■r inar}.ait of center stripe, lilackish; brradtli <>f foms <inedi,t!l' as 
■ a- licail; five orbital bristles jtresent, tIu‘ lower lour iiairs iiiomAa-d, 
\y.>\KV one backwardly directed, no dislinri f»rbita] hairs jiivsi-m, 
;< al njw and jiostvcrtical pair strong; liimile not dilii ifnt iali <1 
; ('i-nler striite; face and cheeks rcddisli yellow, tha* fomu r com a\ <’ 
keel distinct, and lirownish; cyc orbits earrii-d hack o\‘er 
■1.-. blackisli, cheeks and orbits at poslcnior anglo of (yee as liigli as 
!‘sn-ginrd bristles on mouth opening 1-5 in numl xt, strong, upwardly 
it'd, vibrissa hardly stronger, though distinct; ]>roboscis and ]ial]'i 
iislt yellow. Mesonotum grayish black. o]>a(inc, clongatiy about 
-h.aU longer than broad; four pairs of dorso-criitrals jirrsciit. about. 
'<• iriX'gular rows of seluke between the dorso-rcntrals; tlie js'nr "! 
tUo hetween ]3ostcrior pair of dorso-ccntrals dislinrt; jileura' snb- 
mg, lilack-brown, paler below wing base; squanue of modi’r.ate size. 
Mdi, fringe iwown. Abdomen subshining, bn)wnisl-i; }iy]jo]>yg.ium 
-wish l)ro\\Ti; of moderate size, all segments strongly haiivd. L<‘g. ' 
Si.g; reddish yellow, bases of femora, apices of tibia' liroatlh', and 
re tarsi brown; fore femora wdth distinct, rather long (.entral 
:l'--s; mid tibia without any distinct post('ri(U' bri-llcN. Wings 
:t!y grayish; first costal division at least one-half as long as sreond, 
‘oial vein rather indistinct, complete; inner cro-s vein at very 
• tiy I'jcfore end of first vein, outer cross vein slightly outward bent 
•‘Idle, at almost its own length from inner, and at very liiile l^iyond 
a middle; veins 2-3-4 distinctly divergent on the outcT section; 
■nd and third sections of fourth vein iogcihcr liall as long as la.'-t 
■pn; Iasi two sections of fifth vein subcqual. Haltcre-i wltilish yellow, 
i-engih, 2.5 mm. 

kedescribed from type (Cat, No. GG59, U. S. N. M.). 
kocality: Colorado, (H. K. Morrison). 

I'ood-plant unknown. 
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18. Agromyza indecisa, new species. 

Female: Frons elongate, fully one and one-third times as li.r- 
broad, two-fifths as wide as head; orbits barely darker than ccytro 
strijjc; four ccpally strong orbital bristles anterior to front occllur., iVC 
upper only slightly lower than anterior ocellus; besides these .-ir I- r 
bristles there are several weak hairs situated nearer to eye mar •- 
opi)osite sjjaccs between the bristles; antenna? reddish yellow, -ha-rs; 
and bristled as in citreifrons, arista entirely brown-black, (1i>!ir:i ‘■v 
swollen at base, almost bare, not reaching to anterior ocellie-,; y,’ 
pale yc‘llow, not ])rodueed at mouth margin, slightly keeled; (hot 
<listinctly higher i}OsteriQrly than anteriorly, at highest part one-d-r'l 
as high as eye; l.>rislles much as in citreifrons; eye as high as long: 
boseis and pal])i yellow. Mesonotum black, subshining, disk sli::!;-:,- 
gray {(Ollinose; lateral margins and humeri pale yellow-; four 
(lorso-eentral l)ristles present; anterior to the (me in front of 
then' is a small bristle w'hich may l)e abnonnal; other bristlii^g a - s' 
citreifrons; |)leiira' Imowm-black, shining: sutures yellow, sonar. .c 
brown; seutelhim eotieolorous wath disk of mesonotum, four bria;, 
])((slnotum ^shining black. Abdomen subo])aque, browm-black; ^ s- 
menls narnjwly l)or(lered posteriorly with yellow; o\’ipositor wirh t.. 
as long as sixth .segment; Imistles as in citreifrons. Legs yeil' V.- 
brown ; lore ('< ).\a.'. wi tli ventral surfaces and a; )ices of femora velf i\v : ■ ■ - 
t(.'rior t7n(| tibia! bristle's a])scnt. Wings grayish; second costal tlrv!-' s 
short of twice as long as first; subcostal vein rather distinct; (juO'r 
vein beyond end ol first vein, and at about its own length from ims r 
cross \'ein; first section of fourth vein longer than second; last H-fii':; 
of fifth twice as long as ponnltimate section. Halteros yellow. 

Length. 1 .5 mm. 

Type: Cat. No. 15568, U, S. N. M. 

Locality: Las V^'egas, New Mexico, June, 1901. 
feet level, (T. D. A. Cockerell). 

Food-plant tinkno'wn. 

10. Agromyza varifrons Coquillolt. 

Syn: .fiijr^^wvra vtirifroris Coquillett, Jour. \. Y. Ent. Soc., Vol. X, lOO-.;-. Is*. 

Female: Frons parallel-sided, subopaque, center stripe and or’':*.' 
clear reddish yellow^ on lower half, blackened on upper half: 'in:*' 
ditYcrentiated from center stripe, very narrow, each about oiie-fi;di in 
wide as center stripe; four orbital bristles present, ^vhich are 
reduced in strength from upper to low^er bristle; no hairs on ' 
besides the bristles; antennae yellow, darkened on third joint at in-oriior! 
of arista; second joint with dorsal bristle and weak apical hairs ; rhirY yfr-t 
rounded in front, of moderate size, not longer than broad, covcivd ’v:.;! 
thick, but very short, wdiite pilosity; arista brown, short, about urs i*' ‘ 
one- third times as long as antenna, and as long as from its base to 1 t -oc) 
upper two orbital bristles ; pubescence very short but close ; face an'l 
yellow, paler than frons, the latter gradually becoming higher ' 






..•. ror inarpn, at posterior margin less than ono-iliird liu- ryr ]u i>dn, 

■ on niar^n rather weak, \'ibrissa well din'creiuinieii; prnhi.seis 

i dpi yellow. Mesonotum glossy blaek, huinen Urownish; 

->’nf dorso-central bristles present; disk with numerous sliort setuhe, 

; :' Mrt glossy black, browmish below \ring base. stiuaiiKe gra\-ish. mar- 
.nd fringe brown; scutellum and postnotum eoncolorous with disk 
’/ na s, nutum. Abdomen glossy black; base of twipositnr distinc tly 
Mr than preceding abdominal segment; posterior marginal liristles 
. i-: abdominal segment strong. Legs Ijnnvii, a]mvs of u-mom 

’],;jM’S e)f tibuc paler, yellowish, mid tibia without distiik.tly 
-vi'niated posterior bristles. Wings clear, lu'oad; lirvt eo>t:il 
almost one-half as long as second; inner cross \ vin J_>.-yond 
I'i'i ' »f l'lr^t vein, outer cross vein at below middle ot wing, laivitig, il> 
r c n/l as l)el’ow middle of costa, and at Uss than ilsown Icaiglh from 
r rr<iss vein; second section of fourth vein less than oiu'-liall a< 

' ■ ■ • lir<t, lirst and schxmkI sections of this vein logetlier iialf as long 

. M-<-uon; N'cins ' 2 -‘ 6 -\ di\aTgt'nt, fourlli vein at Ik-Iow apr\ ot 

-'•U’-.'a-t two sections of fiftli vein suhcriual. 1 lalUTcs ] >a]e yrllow. 
l.t-ngth. 2 mm. 

Rfdescril.)cd from type. (Cat. No. (iOdS, U. S. yi. \l.). 
laKulity : Washington, District of Columbia, (eolleeHon 
( ‘ocjuillelt). A male in C. W, Johnsons colleclitm Irmn 
PoU^town. Pennsylvania , differs from the tyi^e in having tlu' 
and antennx paler lemon yellow, the arista slightly 
’oi:gc‘r. and the cheeks distinctly over one-third tlie heiglit of 
t >v. In other respects similar to th(‘ female. 

F < )o< 1- plant u nkn o wn . 


20. Agromyza platyptera 'riiomson. 

; . 1 pliilyplcra yhomsoii, Hcs^i, lS )l-ls.),e 

A^romxza mrenaia Loew, DijU. Aint-r. Sipl. lisHg . t jsi 
A'j^romyzii iuciindn v. d. Wuli)., I'ijdschr. v. Knl''>n, \ •il 
<h(inis inalvcv Burgess, IJei»l. Agric. Kejii. 1^79. )<■ 

((iii'ralis Williston, Trans. luU. Hoc. Li-ii'.. is 


1 (;os. 

, s, isr.f}, ]). 1112 

X. ltd 


Maie ami Female: Frons oviaque. lemon \'el!o\v; orblls oam lnrics 
a -'i riorly lilaekened, four pairs of orbital bristles aiUrnor 
'-■' ilu-; frons generally over one and one-half times as Itmg a> 

■-'1 one-third of the head with; ocellar region and biick ol liead Ijlack, 

: ■ ' liglillv concave in iirofilc, vcllow, slightly keeled m eonler; ( lieeks 
; ■'■■ V, rather short, higher pos{eriorlv than antenorl}'. at highest part 
'-n of one-third the height of eye; eye higher than Inng; bnstk^s on 
y -'ch margin moderately strong, numerous, tip] >cr c»nes 

rn>a stotngcr than other bristles; proboscis yellow; ijal pi ’ ’ 
h nrcil in diape; antennae black; dorsal bristle tm secoml joint weak, 
id joint short, regularly rounded, higher than leiig, arista brox.n- 
^ • k. swollen at base, very shortly pubescent; not as long as from us 
to vortex. Mesonotum shining black; lateral margins, mrluding 
1 leri, broadly pale yellow; two pairs of dorso-ccntrals ]>rcsent, some- 
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than first and twice as long as outer cross vein; third and fourth o 
almost parallel from outer cross vein, only divergent at extrenif 
last section of fifth vein about one-fourth longer than penultiiiKit. v. 
tion. Hal teres yellow. 

Length, 2 mm. 

Type: Female. Cat. No. 15569, U. S. N. xM. 

Type locality: Fort Collins, Colorado, Webster’s X--, 
6010, (C. N. Ainslie), bred from oats 

Paratypes: Tower City, North Dakota, Webst(T'< X’. 
5047, (G. I. Reeves), swept amongst grass; Fort 
Colorado, Webster’s No. 6646, reared from Hordeum juhniuiK 
July, 1910, (C. N. Ainslie); Buckton, Kansas, Webster's \ . 
h-loo; reared from volunteer wheat, June 11, 1009, C. X 
Ainslie); Hawkins, Summit County, Ohio (?), Anguvt le, 
1002 (no collector's name) ; Massachusetts (collection CoquiH^*/ 

I have also examined specimens from C. W. Johnson’s d- 
lection from the following localities: Fern Rock, Pen:: ;/;- 
vania; Norwich, Vermont, Nantucket, Massachusetts 
Hanover, New Hamjjshire. 

This si)ecies is named in honor of the late D. W. CVKiirK.-". 
whose work lias done much to facilitate an undcrstanilir:.; ■ : 
the North American Dipt era. 

22. Agromyza longipennis Loew. 

Svn; .1 loni^iptufris Loew, Dipt. .^Xrncr. Sept. In<lig., '' 

.^p»‘eies 90. 

I'emalc: Fn.>ns ].)alc lemon yellow, incision al>u\’C luinile vie:.'.” 
darkened; orbits blackened ])Osteriorly; ocellar region idack; l)re:ri:':'. : 
frons equal to over one-third the width of head, in outline the -’dq . r 
almost ])aral]el or a little divergent anteriorly; four pairs of long nr; s... 
bristles present, in addition to the bristles there is an irregul'tr r ■. 
weak hairs nearer to eye margins, ^vhich begins at base of ant eiiiKt. : 
extends to opposite the anterior ocellus; anteniue brownish^ 
darker dorsally, of moderate size; second joint with weak 
apical margin, and the usual dor=al bristle of moderate length: 'S'- - 
joint rounclcd, covered udth thick, but short, pilosity; arista l>rn\v:rr;- 
swollen at base, very thickly pubescent, the pubescence as I'-r.,.: 
l)asal diameter of arista, arista as long as from its base to 
ocelli; face and cheeks clear lemon yellow, the fonner slightly C":u. 
and \Hth slight keel; cheeks about twice as high at posterior •• 
anterior margin, at highest part slightly less than one-thinl 
height; eye distinctly higher than long, marginal mouth bristty 
but numerous, \hbrissa strong. Mesonotum subshining, 
pairs of almost equally strong dorso-central bristles present: 
which are 4-5 rather irregular rows of setuliE, no distinctly 
bristles between posterior dorso-centrals; lateral margins of m* • 



Agroftjyza a7id Ccrodouiha. 


. lirownish, pleurcc bro\vn-1)lac'k, svilisliinini;; 

vvvnoal sulurCr and below l.uise of wiiv^ iiavrowlv \ri'. 'w; 

- MiK.'oloronA with incj>onotuin. four brisileth oiv-’Linr lun l,v>,v, 
hinin.”:. Alxlomen shining brownish or blarlodr. tn. is,,- 

- ■. ’•!,uk. iiase dij^hlly longer than last abiU-minal M-iuu n; . .'.a, n /j 

santmius short hairs. Lc^s brownish; fnis' ri>x;r. aisn - ,.;i 

• , '.I'f'adly, and Ixises of tibia? yellow; the Isnal iwc pair^ uf r 
- j. 's rally almost black; po.slenor bnstles absent inmi ned oh .e 
ransiale. clear or slipdith' .i^rayish: iirsi costal di\'o.i.-n i.nc dard 
i r;a a.-; '.eeond; hmer cross vein at just lielow end of tlivi eein I'i' \ia v 
'Iv e,vond it; outcT cross vein dislinc'ily shorUT tluni ’anti nf 
: 'sein anterior to it, first and sec«nid seeiiou- t>|' fnart!; mui 'oI.- 

.••..A las; two sections of fifth vein subcqual, lialten-s pale vell.-w, 
!,( net h. 2.."> to d mm. 

Originally described from District of Columbia lOstmt 
Saekelt 0 

Represented in collection by tW'O specimens from Mount 
Wtidtin^ton and Franconia, New Hami)shire, (Mrs. .\. T. 
elosMin, collection Coquillctt) ; and t, wo from Al^omiuin. 111., 
eolleciion Coquillctt). Three of the specimens were sland- 
tn^ as .1. xanthocephala Zetterstedt, in collection. Tliis idem 
tineation may have been given out by Cociuillcdt, though 1 
s.cusjI find any published record of the name. Zetterstedt 's 
y.Hstes ilifTcrs from Loew’s in having the leg.s entirely black. 
L<rr,-ipi’}fiu's comes very close capitata Zetterstedt. as under- 
in Britain, l)ut I have no specimens for conijiarison, and 
Ki rte^/. gi\a*s capilata as a synonym of gcfuriihifa, wiiieli I 
sa\-t' (rom Holland, and find distinct, I consider it ad\'isrd»ie 
‘ ' v-ruinue the use of Loew’s name, meantime, 
lb ")d-])lam unknowm 

2d, Agromyza coloradensis. new vpren . 
shdi- aiifl I'k-male: Frons opaqtie, ochreous vell'tw, ahtnit oiu -ii.ird 
• ' ‘ -lan bruad, sides ahn')St t)aralk‘l; orbits at luiin!!' net (>ne-!i:ili 

• ' cnu.T strijK' at same part; live ].)air>- of erbiOii bn de- pr* .'i n! , 

' ricare>i antennre weakest; these bnstlo oiviipy mi'ldlf of dri.it 
■ rally l)eyor.d them is an irregular mw ef iii rl liaif. wl,;* h 
' imm base of antenme to fifllt orbhal brittle; - ;<](- <»! '>i i.ii> ..n<l 
‘p_n<-c.d blackened; ocellar region dtining blad-.; .aritfinia bi.'.- l:; 
■ . sn: an<i ap^ex of soc<;nd on inner surlarr' v(. ii<;v. ; -eennd ini; it ws i) 

• n'tw tfirt hairs on dorsal and vcutr:d surfaces, tlx- d<ir:-:ii !.■n lie 
_ ; tim'd joint of moderate size, slightly longca* titan Itigli, rt gurir;\’ 

- -''I ''rt the upper margin or ape-x obtusely angh-d; ario.a bL'e Is 
■ •" dvickencd at base, the pubeseenee thick Imi very short, an- 'a 

■' -:'n reaching to front ocellus; face and cheek-; ]>ale yr-I!(;w, ttn 
” <''>ncavc and very slightly keeled in center; (heck:-. hi.L’her ].‘n - 
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teriony than anteriorly, at highest part about one-third as hig-i 
marginal bristles distinct, 0-7, the anterior pair higher than ' 
vibrissa strong ; proboscis yellow ; palpi black, distinctly bristled. i, , " 

n<jtuni subopaque, gray-black, about one-third longer than Ir.,.- 
lateral margins walh indications of brownish color, but not yell<,-,v; 
pairs of long dorso-central bristles present, which are in paralt; i :■ 
the anterior [)air distinctly in front of suture; four irregular r- r,-.-., 
setukc between the rlorso-centrals, which arc carried to beu\-. i .. 
terior pair; no distinctly differentiated bristles between postcri(.r c .- .. 
centrals; jdcime marked as in longipennis; squamre yellow, f:::,. 
brownish; postnotum and scutelluin concolorous with disk uf T a-,. • 
turn. Abdomen elongate, shining black, with grayish pollino>i;v. 
the last si'gment with distinct, very narrowa yellow posterior ie.ar;f:.-’. 
ovipositor gk)ssy black, base as long as last abdominal segmeni, . 
nietits with numerous short hairs; liypopygium of 7:nale rounded, .■‘h 
two nai)-hke pnhniding, downward directed, aijical organs. b=.- 
Idack, sliining, knees distinctly, hut narrowly, pale yellow: niit] o' ';t' 
without postt'rior bristles. Wings grayish, rather elongate, ven.e: :. 
almost as in lon^i penuis. Jfaltcrcs yellow. 

Length, d.o to 4 mm. 

Type: (Male); Cat. No. 15570, U. S. N. M. 

Locality: Florissant, Colorado, (7,000 feet level) Ju’W 
21. 1907, (S. A. Rohwer). Five specimens, two males ard 
three females. Taken amongst grass. There is a fencile 
from Colorado in C. W. Johnson’s collection and a m:ile in 
same collection from Eastport Maine. 

Food-plant unknown. 

24. Agromyza marginata Loew. 

Syn: Agromyza viarginata Loew, Dipt. Amer, Sept. Indig. Cent, s, 
species 91. 

Male and Female: Frons pale lemon yellow, shining, ceir.cr 
stripe opaque black, deepest in color at anterior margin above Iwiiile; 
ocellar triangle di.stinct, black, margins narrowly yellow; orliii^ : 
nearly equal breadth on their entire length, darkened anteriorly, 
orbital bristles anterior to front ocellus, these are on middle of 
there arc no additional hairs present on any of the specimens 
me; antcniue brown, of rather less than normal size, dorsal bristles e:: 
second joint of moderate size; third joint rounded, barely longer 
broad; arista l:)rown, slightly su'ollcn and tapering at base, gy'yt' 
bare, reaching from its base to anterior ocellus in female, 
shorter in male; face brovTi, concave in profile, the lower market 
mouth, projecting slightly, center kceb indistinct; cheeks yei; 
brown, sliort, gradually deepening from front to back, where -y ■ 
are less than onc-fourtli the height of the eye; marginal bristk' ee- 
tinct, vibrissa strong; eye distinctly higher than long. lMeser--‘u:- 
slightly longer than broad, glossy black brown; three pairs * 

centrals present, the anterior pair weak, disk \vith numerous ui' -a- 
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. ' : ; laieral mar^ns and hnmori brown; pleura' 1 ■nr.vu-i k: 

. . , - -j'lir-nn and central, vertical, sultirc narrowly. a > au-i; 

' ain^bat^e yellow; scutelluni distinctly hnnuUr liuin l.u;',’ 

■ • with disk of incsonotum; postnoiuin ci )neiili ir( lus wi-e •; ;< \;!.e; 

. :!• N'ellow, inarjjnn and frin^^e lu'own. AbOnmen ylcv 

k-i-ruwn. postenor luar^un of last sektueni s< .nuainu-; uar.r.'lv 

■ 'd n: last al>dtnninal segment almost as taw: as ih.- dir. r yn - 

■ ' ■ M-kUieiUS. ovipositor elonyaite, I'biek; niale nvp'oy.iw;: 

:• .‘.'kker^'f moderate size, about one-fourth as h-ny . 1 : pivrr.l'uy 

■ Sr;. il segment; surface hairs most numerous on the . oi rrnT;,i 

■ .^ii. aial longest on apical segments. I.eys yelhiw; ha-.tl li.di 
. ,,r’:\ kanur brown-l>lack, a])ices of tibia' .and all taro n'-n- 1 r i,- , 

■ poslc'iaor mid tibial 1)ristlcs absent. Wiiiys yravi-.h; tiro 
division one-third as lonit as secmal. ^ubrosinl \', iii indi aiiir' . 

' . . niplrte. innt'f cross vein at just Ih’Imw etui of jirsl \a-iii, ouut 

r : < '.vin at distinctly in('>rc than its own lonyth from imiik .and at 
:•;/ ::iid<ile; (irst and second sections of fourth vein subrcju.-l; p^!in- 

■ • -erlinn of fifth vein sliyhtly sliortcr tlian nltim.aU'; outer liah' 

• ; i t -eotions of vt'ins 3-“4 almost t>arLilU'h llalieri’s eh-ar s'ellow. 

bei.yth, 1.5 mm. 

nriyinally described from District of Coluni])ia (O^tcu 
S.a ken). 

Re])resentecl in collection by three spec'iniens, two females 
e’ci one male, from Beverly, Massachusetts (ibiiyess). 'fliese 
y'eciinens bear the dates May 28, 1808; Aiiyatst 28, 1S(>9; and 
May 24, 1874, respectively. 

Food-jdant unknown. 


2.5. Agromyza canadensis, new s|n ( i< s. 

Plate XXX, Fig, 19. 

la-male: Frons opaque, brown, sides stil iparallol, in hre.'t'hh ora - 
nl the width of head and distincUy longer than hroad. orhits slightly 
s-vi-nliated, snl)shimng; orbital bristles five in nuinlif'r, : itnaU'd near 
Inier marynn ot orbits, decreasing in size from Itael: t'j iron! : no li.urs 
"rbits in addition to bristles; ocellar region idiining, the anterrir 
lus <cj)arated more widely from t)osterior ocrlli than ]>o- lo-ior 
"ii from each other; antennae yelIowish-re<l, lliird inint Ijrown; 
'■ '0(1 joint with strong dorsal bristle, and weaker ;ij.>p-a] ii.airq thhd 
rather elongate, one-third longer than i)r!>ad, r'amdrd at liiu 
i brown, yellow, and with an elongate swelling at b;isr, pubc .vcnrf- 
r'.' vreak, distinctly shorter than basal diaineier '.» 1 . ari xa, h-rigtii o; 
‘1 as long as from its base to between upiK-r two orbital itn-Me g 
j.irofile perpendicular, yellow, with whitish dusting an.'] di-.inK t 
y a blar.'-.ish line on each side of keel, cheeks linear, only slight.]:.' 

• 'r at posterior margin than anteriorly, brown, ’'aler on maieui. , 
-r.'Tiai bristles upturned, of moderate strength; vibri.>ci ki-oug; 
■ reak bristles are continued upward l;>cyond the level of vujkva, 
■ '■ 'j-cis yellow; palpi brov,m, slightly spatulate, with di aiiv.-t on Ui- . 
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Mosonotum shininj^, bnjwn-black on disk, with ^ray dusting, Jnniv.h 5 
lateral margins reddish yellow; five pairs of dorso-central ‘ 
present, the anterior three pairs reduced in si^^c, only the iV(-- - • - 
anterior to suture; the ])air of bristles between the posterior ; : 
centrals very strong; disk with numerous setulose hairs; pleunr • 
shining, sutures and below vang base yellownsh; squamai v,-hii;-’. ■ ■. 
low, fringe eoncoloruus; seutellum and postnotum concolrin^n- - 
disk of mesonolum. Aljdomen reddish yellow; last segiiit ’.;i • 

elongated; Ijase of ovii)ositor glossy black, slightly longer than [-r-.- , _ 

abdominal segment; all segments with numerous black i»ri-d.-..'; 
hairs, kegs yellow, stout; posterior side of mid tibia with two 
Wings slightly grayish; costa tliiekene<l at end of first vein, llr-’ k.'- 
division {to near side of first vein) less than one-half as long a. r, 
division (from end of swollen junction of first vein with costa i; ii;!;.;- 
end of outer cross vein lielow a |)oint in costa beyond middle of v,: a 
veins 2 -3 distinctly, 3-4 hardly divergent; section of fourth vein 
inner ('ross \'oin one and one-half times as long as outer cross w 
and distinctly longer than preceding section of fourth; inner ero» \ < 
bcloiv junetion of first \x4n with costa; last section of fifth viin thr 
fiftlis as long as penultimate section; basal part of wing veiie if ' 
yellow, llalteres yellow, knob whitish. 

Length 3 mm. 

Type: Cat. No. 1.5571, U. S. N. M. 

Locality: Cottage Beaulieu, Ottawa, Canada, August If 
lOOn, fCermain Beaulieu), one female. 

Food -plant unknown. 

2b. Agromyza laterella Zetterstedt. 

Svn: .1 laifrella Ins. LLtpj)on. IS.'tS, p, 781^. s]k'C;>- 7 

,f{;r('wv-<^ j;;r(<.v.\'jV(7r/n'5 Zfttorstc'lt; Scanif \^.u. Xltf ^i! • 

A^rinuyzd may^nicornis Loew, i.)ipt. Amcr. Sept. IncHg., (fcr.t. i‘' '' 
sjK'cios 8(i. 

Male and Female: Krons about one-half as liroad as heaif < < •’ 

stripe oi)aque, brownish or Idackish. with slight whitish dustnis, 
shining, four or five orbital bristles anterior to front oecllin. 
those, laterally, is an irregular row of hairs; frontal huuif- 
dusted, very distinct; ocellar regfm shining black; anteniu!..- ^ 
in male large, third joint very variable both in size and shai'c. ■ 
subquadrate, elongated and truncate at apex, or enlarged and X'c::. '.- '- 
at ajjeN, very thickly covered with distinct, pale pilosity; ir. ■■ 
the third antennal joint is much smaller and rounded; ari-*^;: 
inserted netir Ixisc of third joint, thickened on basal third, jaic.- ^ _ 
very short and indistinct, length of arista equal to from its base c 
uppennost orbital bristle; head of male slightly produced F ; 
the frons slightly tmccato; face concave; checks short, distincti>’ : ■- ■ 
posteriorly than anteriorly, but at highest part not onc-fourlh : ■■ - ■ 

as eye, marginal bristles distinct; vibrissa well dilferentiated; y 
yellow; palpi black, nonnal ; occiput unprojecting on upper half. 5 ■ ' 
notum black, sliglitly shining, indistinctly gray dusted, lateral c ; • ' 
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K-, .-.v:/;')! vollow; four pairs of dorso-ccntrals pnsenU discal sruda' 

, the pair of bristles between tlie iiosierinr \kvy oi 

.vrvr.r;- (lisiinet, but not lar^^e; pleunc l>laek. narrowlv Ionian 

v,“. .w alon^ upper and medium vertical suture, an<l bmaillv below 
V. ba>e; squam:e almost white, frinj^^e a.jneoloi-ous; Si-uieliuui anti 
'Venn gray black. Alxlomcn glossy bhiek. or l'lat‘k i lUtwn. 
y, a v-yr margins of segnnents generally narrowly yellow, sonuiiints 
ba'O »tf abdomen yellow laterally; hypopygiinn <'f male 'inall; 
r “f female glossy Idack on Ixisal portion. Le',.'s Idaek. <.r 
' k-browm knees distinctly pale yellow; mid tibia without distiuei 
. (»n ])osterior surface, except in one s])eeimen. W'ing" oK-ar. 

■ ... ,;1 part of thick veins pale yellow; subcostal vein intli. iinei, but. 

. a li te; second costal division about 2^ ^ limes as Ion;: aa (ir.a : iniH'T 
, a • \ ein at just Vx’fore end of lirst vein, and at about middle of tliseal 
e-t. , la."’ cell section of fifth vein subequal with pt'nullimaU' sett ion; 
wav ;; -1 slightly divergent on their last sections. llaheri.-s wllow. 
la r.glli 1.5-2..') mm. 

koealitics of specimens examined; Algonquin, Illinois, 
eolloetion Coquillctt) ; Franconia, New llam])shire, (Mrs. 
.\. T. Slosson); Biscayne Bay, Florida, (Mrs. A. T. Slosson); 
Rosslyn, Virginia, October, 1903, (E. S. G. Titus); Ileverly, 
-Mas^-achii setts, June 1, 1808, (Burgess) ; another same collector 
■.■ '1 locality, June 2, 1870; Worcester, Mass., “Gall on Iris” 
'. > <- ollector's name); and South Fork, British Golutnbia, 
k if Currie). There arc specimens in C. W. Johnson’s 
''fi«v'tiou from Chester and Framinghcam, Massachusclls. 

'rin,'. species has been recorded l>y Tliomson.* as feeding 
.coi- on blue Iris, and although there is no collector’s name 
' biv Worcester specimen mentioned above, it is ver\ ]>roba- 
: v iK.ktngs to tlie lot reared by him, as Coquillelt idcniilled 
nnvns. 

1 hi.^. is a very variable species in color, aiid sirneliire of 
■ • antenmc, and one might l')C easily led into eondderiug 
’ the forms as distinct species. I am, howover, con- 

- n •.;‘l from my acquaintance with the species in h)ritain. lliat 
’ "t‘ ;> l>ut one species, though it probaldy feeds u])on dillerent 

• ' ‘ plants, as I have met with it in situations where U. could 
’ ■ ’ :.ave fed upon Iris. 

’ yfa- Vul. XIV, 1907,. p. 74. 
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27. Agromyza maculosa, new species. 

Male and Female: Shining black, frontal lunule silver.' . 
pollinose; legs with tibiae and tarsi sometimes brownish; halieiv- ^ 
witli black S]x>t. 

Frrms very slightly more than one-third the head width; 
slri]jc opaque; orbits glossy, differentiated from center siph-.'; ' 
(and occasionally six), strong orbital bristles present; frontal 
distinct, viewed from above and behind shining silvery white; o^:,’ 
with secotifl joint brownisli, dorsal Ijrislle distinct; third joint of .. 
ate sijce, rounded at ajX'X, covered with very short, brownish jml v-.-. , 

arista brown, <listinctly swollen and tapering at base, i.tnhi Mv:: . 
short and clnse; ]c*ngth arista ecjual to from its I)asc to betVx-e«n a; ; , ;• 
two orbital Indslles anterior to ocelli; face shining in center, ^u!-o• . 
on si<k-s. in prolil(‘ coiKsave; the central keel rounded, not sharp. ■ 
rather short, twice as high jjosteriorly as anteriorly, marginal bri e 
rather strong though short, slightly ui)curvcd and contimud '.'.r.-t.:; 
beyond vibrissa; \'ibrissa strong, well differentiated ; ])rol)Osc-is luwv.n; 
yellow; ])al])i black, of nonnal size and shape. Mesonotum witli 
l>airs of strong riorso -centrals which arc slightly reduced in si;^(‘ fr- 
l>osteri()r to anterior pairs; five or six rather irregular rows of seiul;!. t, . 
tween the dorso-eentrals, the pair of bristles between the ]».i.'Urs r 
dorso-centrals slightly differentiated from thcdiscal setukT; pleura- b-v v, 
wing ba.se slightly yellowish; squamae of rather large size, whins fnr:-. 
concoloroiis. Abdomen rather broad, ovate; all segments wiili dr i- 
dorsal hairs, stronger on margins laterally and posteriorly, noii'wabiy 
longer on posterior margins of last two segments; base of ovipno/.. r 
barely longer than preceding segment. Legs strong, front fnwir 
with distinct ventral bristles; mid tibia with the posterior two I'rist’r' 
distinct. Wings with base slightly ycIlowTsh, first vein yellov.h:; 
to end; su])costal vein weak; first costal di\dsion one-half as Inijg as 
second; inner cross vein at below end of first vem; outer cross vrai a* 
slightly beyond middle of wing, and at its own length, or slightly urra. 
from inner cross vein; last section of fifth vein distinctly, hut r,- : 
greatly shorter than ]jenu1timate section; veins 2 and 3 disiisctf- 
3 and 4 slightly divergent. Halteres white, outer surface of kr- 
and most of stalk blackened. 

Length, 3-4 min. 

Type: Cat. No. 15641, U. S. N. M. 

Ty^pc locality: Jamaica, New York, October, 1806. B"*. : 
from chrysanthemum leaves. Paratypes from Louisville. Ky- 
October 27, 1S9S; 6 specimens bred from chrysantheir.uin 
leaves No. 4064; Lafayette, Ind., October 11, 1901, (,Ih B- 
Doriier), 5 specimens bred from leaves of aster; Jamaica. 
New York, 2 specimens from same lot as type; and one speeman 
wdthout data from Georgia. One specimen in C. W. J -bi- 
son’s collection from Bermuda, West Indies. 






is. Agromyza waltoni, new 

Plato XXVIll, Fig. 0; Plate XXX] . F:,;. ;i.;. 

Frons black, center stiipe (a : n . e’ ■ ieeiie-, 

at i'^ise of bristles; breadth of fruns sli^^luly ukov :F;ei ie:i I..;;: 

-i> ad width, and almost subquatlrate; orbit - diyinl^ v. 

- .enter stripe, each at broadest ]xirt. about oiu'-fotirti! ' o.:.!;-! 

, ■ ..:;-er strijjo at same part, orbital bn-tbs (i\'e in r. . ii 

:■ margin of lunule is aiKJtlier smaller l^risile win* F ! n.i,. 

/ ‘ i i-ai ; lunule brownish yellow, covered with while o-Fn.' n . , 

. ii.iT regi<in suboixique; posterior ocelli oeeupying aiM>ui cin lini. i';, 

V. ::h of wrtex; anleinue l)ht<-‘k, rather iK/hiw axer.iei’ ; e; 

• i;:! with apical Inastles on outer side, the' (lof'^al bn it- ili 'i'lW, 
'-rl ioint rounded, barely longer than broad, mn «li'iir:«;iy 

i black, paler at Ixise, swollen on bastil fourili, ahno i b.a-L . m 
1. • :';i reaching almost fn.nn its Ixise to up])er orbital bri ll- ; la- e aiel 
e;.' ek' 1 )laek-brown ; slightly gray dueled; lh(' former in i-rolile .liu;*- ' 
'euihenlar, center raised sliglitly, Init not ^h;irj)l\ ki'eh il, ehei i. . 
e- n* i-ienor margin about ono-sixtli the e\-e height, anien*-ii\ bee* .miit.', 
i'-.iar- marginal bristles strong, anterior two liiglier ihan Ml-n:--a; 
w'.rlma ^l^ong; proboscis yellow; pal])i black, slighllv spalu];il<\ t-ri 
tie- weak. Xlesonolum Idack, slightly shining, gravidi dtisud; lour 
pair- of dorso-centrals present, these an- ixdueed in sita- ann-riorl;.'; 
til- .<.-tuhc between the dorso-centrals in abont l(i irregulai- rows, tin- 
t v-, inistles between posterior dorso-centrtils distinet. .-e]iaraUi] Ironi 
ii .nher by almost twice the distance between them and tlu- d*MW*>- 
eeairals; j)leuraa black, shining, sutures lirownislt; '^(jnanxe l)rownbli 
y. h-jiv. fringe brown; sculellum and pr>sinoU.rn coneolorfnn, willi 
i-ieurax Abdomen shining black. Si.xth segment elongated; Ii.m e oi 
' ^^ipo-ilor shorter than preceding segment; all segments with r-miicrou- 
ha’i'. those on apices of segments, and es]X‘eially llie aixlh, l-rei!-- 
kke. Legs black, shining; knees bnnvnish: foix' fernur wnli lone 
'■'Mra.l bristles; the posterior bristles on mid tibia prese-nt. bni \ery 
• : '..ft in type. Wings yellowish brown at base; sube(»--i;il vein eoii;;-li t- . 
rs.h-T distinct; second costal division slightly more than twice a . lone 

■ aru ; inner cross vein slightly beyond end ol lirst \ei]i, outer at 

- • s'.ii of inner from that vein, and distinctly before wing mi-hlle. 

■ g :j-.4 very noticeably divergent at a]ji(vs; ])CnuUimaH‘ -eeti-.n 
■s unh rlistinctly shorter than ultimate section. Ifallere- yeilttw, 
ec h- whitish. 

bength, 4 mm. 

Type: Cat. No. 15572, U. S. X. M. 

Locality: Long Lake, Adirondack Mountains, 'Ilorvatlje 
^ '‘Ff- female. 

Food-plant unknown. 

Named in honor of Mr. W. R. Walton of the Fureau "i 
F.'gr.mology. 
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29. Agromyza angulata Loew. 

Plate XXIX, Fig. 10; Plate XXX, Fig. 18. 

^yn: Agromyza angulata Loew, Dipt. Amer. Sept. Indig., Cent. S. 
spccie.s 87. 

Male and Female: Frons deep black, with sometimes a 
indication of i^aler Cfjlor very narrowly along the inner margin of 
central stri|)C ojiaquc, orbits shining; breadth of frons distinctiv o-,„ y 
onc-third tlie h(‘ad width, of orbits about one-half the width of ( : 

stripe; gcncTally d orbital bristles present; in addition to the Itri-P.-, 
there are numerous short hairs nearer to eye margin, fonning ;i>i ’> 
regoilar row fruin opposite insertion of antenna to upper bristle; Oi-is’sr 
rcgioir glossy black; antenna' black, of moderate size; dorsal bri--;,. 
on second joint <1istincl; Ihinl joint rounded at apex; arista brd'.vn 
basal liflh yell<.)wish and swollen, ijubescence very short, Icngtli 
■arista ecpial lo from its base to between upper two orbital bncl.-c 
face and checks l)lack, or l:)lack V)rown, opaque; the former with a slirit. 
centra) keel, and a little /)ro(lueed at mouth margin; cheek.s v 
linc:ir, very little higher at /posterior margin than at anterior; margin:.; 
brist/c.s in a double row, of moderate streng^th; vibrissa well <3i.'fr.-- 
‘cntiatcd; j>ro/>oscis yellow; palpi black, of nonnal size and s-hj!. . 
JVlosonotuni glossy Idack, lateral margins sometimes brownish; fMar 
pairs of dorso-centrals jiresent, the i:)Ostcrior pair strong, the oilx-r 
gradually reduced towards anterior pair, which are rather weak rcsi 
slightly in front of suture; 7-8 irregular rows of short setula* IjcI'vu:: 
tlorsi^-ccnlrals; no distinctly differentiated pair of bristles I'ctwon 
posterior dorso-centrals; pleune glossy black, very narrowly 
yellow along upper margin to humerus, narrowly along w-rtieJ 
incsoplcural suture, more broadly at upper angles of that siitaa' 
and below wing base; jiostnotum and scutcllum colored as ih-'L 
inesonotiim, squamcC whitish yellow, fringe whitish. Abrlmsci 
ovate, glossy black, sometimes with the segments very narrowly 'rcr 
yellow, or l.)rownis]i; sixth segment elongated; all segments with nu:;a-!'- 
ous surface hairs; apical margin of sixth segment with inodtraK:y 
long l.>rist]es; hy].') 0 ])ygium of male of moderate size, colored as al'Hk'r'X'::. 
base of o\'i|X)sitor of female glossy black. Legs black, shining: 
knees pale yellow, knees of hind pairs, fore tibiae and tarsi 1 W'.:. 

or yellowish; mid tibia without posterior bristles. Wings clear, 
of thick ^■ei 1 's lemon yellow; first costal division one-half as ]< Sig 
secoml; outer cross vein below, or slightly beyond end of fir^t 
subcostal vein indistinct; first two sections of fourth vein suf 
or the first slightly the shorter; last section of fifth tunce as leg: 
penultimate section; veins 2-3-4 slightly divergent. Haltere^ 
yellow. 

Length l.o-'2 mm. 

Originally described from Pennsylvania (Osten Sacker. • 
and since recorded from New Jersey, (Smith Cat.). Represepti u 
in U. S. National Museum collection by four specimens 
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iMiayette, Indiana, (P. Luginbill) Webster’s Xo. 0700, rcarcnl 
from timothy grass, and two specimens witli the No. 0710, 
July 13, 1895, District of Columbia. There is one specimen 
in C. W. Johnson's collection from Aubunidale, MassacluiseUs. 

30. Agromyza setosa Loew. 

Syn: A^romy:a sefosa Loew, Dipt. Atncr. Sopt. In<]ig,, Cfnt. S, IsHO, p. , ... 

Male and Female: Frons black or hlack-ln-ow n; tnurr irmr 
orbits shining; width of frons equal to slighllv ovrr or.r. dard 
;;a- \vi<Uh of head; orbits about onc-half as wide as eiMUcr ^.iripk-; l)\(‘ 
xibital bnstles present, situated nearer to inner than mUrr ni;ir<.-in <•! 

in addition to the bristles there are nuuu'rous slmn li;nrs pres- 
. n:, is'iween the eye margins and the l>rislles, whicli arr jKin imlarly 
nutnerims on the lower half of orbit and tenninaU' in an irregular r-»\v 
j* abttul level of up])er orbital bristle; oecllar region sinning, orrilar 
iHaugle slightly indicated, shining; anteiinre Maek. ]n< idrratcly largi’; 
^■•nud joint slightly over the average size, with nunierons hair-, li)o 
■.eu.il hristlc distinct; third joint rounded at apox. liaivlv Irntgrr llnm 
'■rMad, c(iVi-red with short browni.sli iiilusiiy; ari.^la lirown. hn- a slmri, 
yace jjaler beyond the distinctly thickened base; pnlx-veiiee .sliorl. 
i'ln di.stinct, very close; length of arista equal to from its ba-e tu lhi.“ 
'voiud uppermost orbital bristle; face and (dieeks blark-brown ; tin- 
.'“rua-r pei'jX'ndicuIar and with a rounded eenlral krel ; elicek> iiuToa'iig; 
:a ia iglit from anterior to posterior margin, where iIicn' arr aipoiu <>nr- 
I'iurth tile height of eye; marginal bristles of nio<lrraU' Irngih, in two 
revs, and rather numerous, the up])cr row ujnvardly din eird; vibrisei 
'iiijerentiatod; probocis brown; palpi bkak, of nnjderale raLlx'r 
^T.myrously bristled; eyes microscopically haired. Mesonoiuin suh- 
'.aining black; thickly covered with liairs and with four of clur-.o- 

' cntral bristles, the anterior p^iairs much reducerl and tlie front p.air 
not much stronger than the other dorsal hairs; the pair of bristlrs 
rolween the posterior dorso-centrals di.slinct, and of nunleratr Iruglh; 
picune coiieolorous with disk of mesonoLum, onlv browni'ii briow 
'"ing base; squamae bro\\Ti, fringe concolorous; jjostnotum and sriurllnui 
- ' -lored as ]jleuric. Abdomen concolorous with thtavax; the .uriare 
rc.fier thickly covered wuH hairs; sixth segment with some bri'ile- 
cKc hairs on posterior margin; hypopygium of male almeol dmilar lo 
' -at of parvicornis; ovipositor of female with base thiekiy covctihI wiili 
begs black, tibire and tarsi black brown; ijosterim* bri'iles on 
■d ribkjj yyeak. Wings grayish, V'cins brown; fir.-t er>aal iliM iou 
•ainy oncTialf as long as second; subcostal vein indistin< t. alnio-.t 
' ^iewent with first at its apex; costa thiekeiicd at c-nd of vein; 

t.iT cro.s- vein at slightly beyond end of first vein or at jimt Ik low it.; 
^ ^ r eros.s vein at slightly beyond wing middle', and at slightly more 

■ ■•t-'-L Its own length from inner cross vein; last seelioii .d* f I'tli .'il/-ui. 
'•-naif as long as penultimate section; veins 3 -4 only siigluly dr.er- 
■ t at apices. Haltcrcs yellow, stalk darkened at ha-e. 
hength 3-4 mm. 
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Originally described from District of Columbia {'0>r,n 
Sacken). Represented in U. S. National Museum collrctir,^* 
by 3 specimens, one from Monroe, Michigan, no other data- 
one with the number 2464 — , and the third with label to tb. 
effect that it was reared from wild rice {Zizania aqnidioi 
August 8, lcS91, District of Columbia, (T. Pergande). T!' - 
other records given by Coquillett for this species in 
No, 10, n. scT. 180S, Dept Agric., Div. Ent. refer to fra'^irv: 
and maculosa. 

There is a male S])ecimen in the U. S, National 
collection which represents ]:)robahly a distinct species, 
its condition is not good enough to permit me deciding thu 
question, as the si)ecies of the group arc all very closelv allii 

Locality: vSan Mateo County, California (C. F. BaL-r . 

Ml, Agromyza isolata, new s])ccies. 

Iwinak': JO-ons l>lack-brown; center stri])e opaque, or]>ils sinr.” 
breadth of Irons a little over one-third tlie width of head; orbits ^li.: 
differentiated from center stn])e. and each al^out onc-fourtli v'd ; 
four long orbital bristles present, situated about on middle nf { 
the short hairs sparse and in a short irregular row; ocellar region 
shining; (.)eellar triangle not distinguishable; antennae Idaekd-n 
second joint with numerous short, aidcal marginal hairs, and the dur^:.; 
bristle distinct, tliird joint slightly longer than broad; the up])cr cxir r - 
ity less distinctly rounded than the lower, covered with rather di'^tias'e^^- 
pile, which is i:)rownish in color, and most distinct on dorsal .wr:::>. ■ 
at apex; arista brown, the swelling at base short and glossy; pniA-: et-r<:v 
vt'ry short; length of arista equal to from its base to upiXT orhc;.. 
bristle; face browti-ldack, ].)eq)endicular, almost without a cenn'al 
keel; cheeks nearly linear, brown-black; marginal bristles in tv;n rsv' 
of moderate strength; vibrissa distinctly differentiated, the lirodi' 
continued above level of \'ibrissa; eye a|iparently bare, about one x'A 
one-half times as high as long; jiroboscis yellow; palpi black. 
notum black, shining, but not glossy; four pairs of distinct d'-rse- 
centrals present, the ]:)Osterior ]xair most widely placed and sirvivcev. 
the anterior ]3air of moderate strength, distinctly longer than 
setuke, and appreciably in front of suture; about 7 irregular r i'vs ei 
setukae between the rows of dorso-centrals; the pair of bristles lx i-vlCI 
the posterior dorso-centrals as long as anterior dorso-centrai V'-’-j 
pleurae black-brown, glossy, narrowly paler along upper margm .vn* 
sutures, yellowish beneath wing base; squama; yellowish white. 
and fringe brown; postnotiim and scutellum concolorous wihi 
of mesonotum. Abdomen ovate in shape, glossy black, apical • • 
ycllowrish broum at apex, base of ovipositor longer than pre - r^- 
segment; hairs on ocripositor yellowish, on abdomen and thorax Jrer.n- 
ish. Legs yellowish brown, the femora blackened; all legs wiiii — -•** 
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\\< hairs, which are yellowish in color; mid lihia \vii!i {\w i'cm- rior 
-drs small. Wings clear; second costal division ah>«tni two and t.nr- 
nines as long as first; subcostal vein distinct, ovideinly i‘'>alcsani 
a. {irst at apical fourth; inner cross vein at sliglnly l»«.’h>re end of 
• vrin; outer at slightly beyond wing middle, and a; niu' and mu-- 
'.nnes its o\ni length from inner; veins ;1 1 slighilv da\rn>'iit at. 
last section of fifth vein rather over iwunhirds a-. Icn- a-' tli.’ 
.nil '.mate section. Haltcrcs yellow, knol^ whitish, 
f.tmgth 2 mm. 

Tv pc: Cat. No. 1557d, U. S. N. M. 

Locality: Eureka California, ^^a>^ (II. S. 
p. *()d-plant unknown. 

Agromyza fragariae, new species, 

Plate XXVIII, I- IK- 

Male and Female: Prons dark bnrvn. ur Mark brnt'oi: icnei- 
;■ r mi:ique; orlnts stlbopnque; breadth of iVon^- distinelly mer ipai - 

■ 1 'he width of h(“ad ; orliit one~fourth as broail a> n nlcr tfip*'; 

rtrbilal bristles jmesent, the h.airs on (Ji'bits not, mimiToii-q o.i ll;:!- 
;i ti 'hining, Idaek, raised, ironlal iriaiigU^ noi di t metii T.il Tv 
^ ::p..r l.ilaek, suinetimes with indications of ])ali'r oolnr ai ;tiHW ■ 
'■vui loijit on inner surf.aee; rather below tlu‘ .averayo in '/r; ocoiai 
n witli weak a])ical hairs, and tlie (h.)rsal briNtle Pnrd joini 

, '.-'riCrr than broad, rounded in rn,)iU, and eo\('r<'(l with slion brown- 
; -i'-; ,arisia l.)rown, thickened on basal fourth, tlie ] aibc-erurr do <■, 

: ' ry >]iort ; length of arista e(iual to frotn its b,as(' to -lighby l/f\-oiid 
"vd rqipermo.sl orbital bristle; lace shining ])laek, ]«er]n'iiilicul;i]-, 
Very slight; cheeks prde Ijrown, linear at anterior margin, about 
-•-t'lirii as ingh as eye at yiosterior margin; marginal bia tli-; in a 
ibio I'ljw, numerous, of moderate lengtli, extending ;ib<j\t' Imal oi 
w-a, wlu''h i.s distinctly dirfcrcnlialcd; jn-obo-cis vollow; p.alni 
-d:. Mesijirotum suboj.xiquc, Lilack, wath slight indieatiori.-") g.r.a; - 
du'ting; four guiirs of dorso-centrals prx'Senl, which bccoiiii- . aoro r 
'.'ard- front, the anterior pair slightly in fnmt of suture: (i < iro'gular 
oi setukc between the dorso-ccntrals; the pair ol bn it-; in i.wi' n 
g-o-terior jiair of dorso-centrals distinctly- diliciriitiaicd irotn uie 
' i! -eiuke, about as long as anterior pair of dor -o-reni.ral.q Ip'.-inyi: 
vn;g black-brown, the suture yellowish bnawn; ..quanue^ ’.vlni i h, 

■ browaish-ymllow; posLnoUim and scuielhim black, .oibhnniig. 
f 'Uiru shining black, subovate in female, elongate in mac*; eov( r<'d 

aairs, those on posterior margins of segments brbtlc-lik'v tin- dor- 
c.rs on abdomen and mesonotum are brownish ycllo\'.s Leg . 
.'1' den-bT, black-brown, tibite and tarsi i><aler; poUcTior und tu-sai 
minute. Wings elongate, graydsh; first costal divi.-.ion mu'-- 
'■ 1 as long as second; subcostal vein rather distinct, almo t coa,-' c- t: , 
g at its a})ex; inner cross vein at sligdtlly be! ore end n\ hr::; 'gi 
‘ at middle of discal cell; outer cross vein at about one and eue-n.-i. 
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times its own length from inner and at wing middle; last sec tion o»' 
fifth vein about two-thirds as long as penultimate section; veins 34 
gradually and slightly divergent. Halteres yellow. 

Length 1..5-2 mm. 

Type; Cat. No. 15574, U. S. N. M. 

Locality: Placer County, California, November, mining 
leaves of strawberry, (A Koebele), 

Three specimens. 

3:3 Agromyza posticata Meigen. 

Plate XXXr, Fig. 29. 

Syn: Agromyza posticata Meigen, Syst. Beschr., Vol. VI, lS3fl, p. JT: 
species IG. 

Agromyza tcrminalis Coquillctt, Proc. Acad. Xat. Sci, Phil. iVt'), p. 

Agromyza taeniola Coquillctt, Proc. Ent. Soc. Wash., Vol. \’l, llHir !■'’ 

A'fale and F'crnale; Frons black, center stripe opaque, iir;:- 
shining, l:)rcadlh of frons less than onc-third the head wifUii: (■-: 
orbital bristles below anterior ocellus, small hairs on orbits mierfiMV- ■. 
in male, strongest in female; lunule silvery white pollinose; amcr.r.e 
brown, of nonnal size; dorsal bristle on second joint distinct, a;-- 
of same joint with numerous short hairs, which arc most distiriCi 
the under side; third joint rounded, covered with short, pale pilos’ a 
arista brown, pale yellowish on l)asal elongate swelling, very iliid:'.. 
covered with short pubescence, which is not longer than die ha':.; 
diameter of arista arista as lung as from its base to be\'ond lU'- 'r 
orbital bristle; eyes microscopically haired, cheeks and face Ito-.v:;: 
the latter concave in profile, keel slight; cheeks linear at anterior iior- 
gin, at posterior margin veVy slightly broadened, marginal 
5-7, of moderate strength; vibrissa strong; proboscis yellow; pahi 
brownish yellow, normal in size, with weak end bristles. Mesonou:::: 
glossy brovTiish-black, margins and humeri pale hvown, whh an 1 :.- 
dication of yellow along suture between margin of disk and ileiinu 
three distinct pairs of dorso-ccntrals present, in one specimen an .ad- 
ditional bristle is visible on one side anterior to the front |>air: -i-'.' 
irregular rows of .setulos between dorso-ccntrals, the pair of 
betw^cen posterior dorso-centrals distinctly differentiated from 
but much weaker than dorso-centrals; pleurae glossy brouni, yellow;':; 
along suture and below wing base; scutellum and postnotum conei 
with disk of mesonotum; squamae whitish, fringe white. Al-iFrad 
glossy black-browm ; apical three segments and hypopygium of ma.e row 
yellow, of female posterior margin of sixth segment distinctly paa'- ’a.- 
low; apical segments brownish, o\dpositor glossy black; last alof -tr.nu- 
segnient in male slightly elongated; all segments with numenoj- 
black hairs, the apical segments with unusually weak poster;- r 'J y' 
ginal bristles. Legs brown-black, glossy, knee joints paler; 
with posterior bristles present, in some cases those number 'I-;'; ' , • 
stead of the nonnal two. Wings yellow^ at base; first costal ' 
almost one half as long as second; inner cross- vein at belowv or r 
beyond, end of first vein; subcostal vein indistinct, but 
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oross vein at slightly beyond wing middle, and at ratiior more t!-,an 
length from inner cross vein; last section of fifth vrin about 
• M-v:':irds as long as penultimate section; veins 2 and d distinnlv, ;> 

' • h 4 'lightly divergent at apices. Haltcrcs yellow, knob whitish. 

LcTigih 3-4 mm. 

[jualilies of male specimens in collection; Delaware coini- 
. IV-nnsylvania, July 23, 1893 (collection Coquillct ), the type 
. Irrfiiinalis Coquillctt; Franconia, New Hampshire, iMrs. 
A. 'f. Slosson) ; White Mountains, New Hampshire ( AbnTison) ; 
])!>triet of Columbia, June (collection Cotiuillelt); Oswego, 
X'-w Vork. July 7, 1S97; and Athens, Tennessee, August, 
01. S, Barber). 

h'he female has the apical abdominal segments so tnueh 
I dirginctly pale than the male, that it is with dilVieulty 
■ associates it with that sex. So dissimilar are the soxes 
(iof|uillett in describing terminaiis failed to assoriale 
v.;*ri ilte male two females taken at the same liinc‘ and ])laee. 
It was lliis sex which he recorded* as uepii^i Loew. fiom 
b'ia.igo. There are females in collection frf)m Delaware 
-<>:!!ity. Pennsylvania, Plummers Island, Maryland, August 
3. Pd2 (J. R. Malloch) ; Georgia (no other data); and a speta- 
;; ri! roared from mine in leaves of Solidag(>, July 20, iSS-b 
\’irgirii;i (T. Pcrgande). I have also seen a male and temale 
btkon by W, L. McAtee, on Plummers Island. Maryland; 
■etd speeimens in C. W.. Johnson’s collection from the. following 
' 'valitios: Hanover, New Hampshire; Maehias, Maine; h..ast- 
: 'ri. Maine; Chester, Massachusetts; Winni])auk, Conneelietit ; 
Daviliury. Connecticut, Rowayton, Connecticut; Buttonwoods, 
Ki'.'i'Ic Island; Norwich, Vermont, and Cornish, New llanq)- 
'Stre. The type specimen of taeniola Coquillctt is a male of 
bus species. 

A ]. peculiarity about this species is that after death the eyes 
U'- rrd. whereas in practically all the other species they become 
' ''••■'Vn or black. 

34. Agromyza neptis Loew. 

' -u A'^rtnnyza neptis Loew, Dipt. Atncr. Sept. Cent. S, 1S<»9, suecie:-; 9-S. 

•d ip:: Frons black, one-third as wide as head; renter sirii^e o]/afjue 
" c-i -kick: orbits glossy, each orbit about onc-lhird as wide as cenb-r 
. :our orbital bristles yirescnt, the hairs on orbit"' in an irregular 
' tween bristles and eye margin; ocellar region raised, gD'^sy 
: antennae black, rather above the average size; second joint 

^ H), n. ser., 1898, Dept. Agric. p. 78. 
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with rather weak dorsal bristle, and weak apical marginal hriirs; r-;-; 
joint large, distinctly longer than broad, covered with di-’v, * • .,1 
pile; arista brown, tapering, distinctly and thickly covered h - 
pubescence, which is about as long as basal diameter of ariv*.;!; u— 
of arista equal to three times the length of third antennal c .' 
subshining, black, rather long, concave in profile, central 
but sharp; cheek black, almost linear, slightly higher at po<ti-ri' .r 
gin. Marginal l')ristles weak; vibrissa weakly diffcrciuij'-Tt , 
distinctly higher than long; proboscis yellow; pal]>i blad:, ’ 
MesoiKjtum glossy black, thickly covered with rather kiia: r- ; 
thrc(* pairs of dorso-ccntrtils present, the anterior jxiir weak: bs- ; ■> 
l:)ristlcs iK-twcen the posterior dorso-centrals as long as scviivq • - 
of dorsO'Cenlrals; ])leur:e glossy black, with a slight indicaiirtn m-' • 
color [ikjHg upper margin, and distinctly pale below wing l.iasc: m;’; 
yellowish while, fringe wliite; postnotum and scutcilum 
with niC'Sonotum, the apic'til pair of bristles on sculelUnn 
basal ])air. Al.idomcn glossy l)lack, similar in sha]>e to trsii < : ; 
vi( ornh. Wings clear; first costal division almost one-half 
second, inner entss \a'in at slightly l)eyoncl middle of wing ar.fi ; - 
tinctly more than its own length from inner; last section o)' l;:’''. • • 
disLinclIv sliorier tlian penultimate section. Hahorcs wltili'. 

Length 2 mm, 

Originally described from District of Col urn Ida, < ’ r 
vSaoken). Aldrich gives it as from Nebraska, but pf' i fb • 
refers to another rcconl of the species. I have IxtAr- • 
only one *=^0001 men which is referable to this species. 

Localitv: Plummers Island, Maryland, August 2 ). I'fi- 
(J. R. MrUloch). 

Food-plant unknown. 

do. Agromyza inconspicua, new s]}ecics. 

Male: Frons slightly over ono-third the width of he.i'l; ; g 
center stripe opaque. orl)its and ocellar region shining; t'-nr ^ 
bristles present, or])iLs otherwise almost entirely hare; anteii’ia’ ^ • 
brownish at base; third joint small, rounded, not as long a- ' 
arista slightly swollen and tapering at base, pubescence vcr;.' ev • ■ 
length of arista equal to from its base to upper orbital ■ __ 

black, concave in ])rofilc, slightly produced at mouth marge;.: ' 

keel rounded: check l-.)rownish yellow, twice as high at ].)Oster: 
anterior margin, at highest part one-third as high as eye. ‘ ' 

brisilos of moderate strength, vibrissa slightly differentiated: : 
3 vllow; pa]|)i black; occiimt linear on upper half. Mesonotus: • 
black, three pairs of dorso-ccntrais present, the anterior pair ■; : ^ ■ 

anlerior to the suture a setula which may, in other specimens. : q 

enough to be classed as a dorso-central; disk very sparsely 
setuke, only three irregular rows between the 
no distinct bristles between the posterior pair of dorso-ceiitrafi ■ . 
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■lack, median vertical suture narrowly yellow; 
ouo. l>rownish-black; apical pair of scutellar i)ri<*!rs r< .;v.n ,.t 
n rather narrow; shininj^ black-brown; liyi^rMioitnn lannail ni 
Idack-brown. knees distinctly Na-llow; lari 
:i(') distinct bristles on ])Osterior surface uf inid tihn, W’ln- ; 

< loar. veins on basal half pale yellow: nri»wn. lire .]i\ l .inn 

as lon<4 as second; inner cross vein at disiinriiv saitmi.r 
first vein and middle of discal cell; outer ero'^s vi i!i a' di-. 
e rire them its own Icn.Ltth from inner an<l very <’a;.,;.:lv i-.-fon- 
>.■' wiiXit; veins 3 4 on last sections almost ]\arall< l; la *. leiiun 
\( in about cnic-fourth lonyer than |K‘nullimat(,‘ si'etinn. Ihil- 
;tiw. knoll whitish. 

-liyhtly over 1 mm. 

le; Ckit, No. IdoTo, U. S. N. M. 

alil>': Fort Collins, Colorado, reared from ntine in 
'■’Oil] July 2S, 1010, (C. N. Ainslie). WeledeFs No. 

dO. Agromyza dubitata, new s]ieei< s. 

;;:le: Frons black, center stripe op.atpie, e)rliiis .'vlhniny at 
i :ri.-t]es; lireadlh of frons a little o\'er mn- liiiril the widdi m 1 
r:>eh orbit aliout one-half the width of eeiio .iripm lonr 
v'l'ak orbital liristles firesenl, siluati'd on near tn innt-r inareni 
tht‘ orbital liairs less numtaams tlian in cei liar 

d.iniiiy black, raised, the (.leelli ill an e(|tiiiaier.'ii tnaneli'; .m- 
k. rather smaller than in i^recediny sinvit'-, toe ilnrii ioiiil 
re-iiiarly rounded at a])ex on U])jX‘r lUirfaee: anca : lonlar to 
i^'nsis, but slip^htly shorter; fticc brown-l ku’k. i>ii:a[Ui‘, eoMcasa* 
4'; ehca-ks l>rown, almost as in iireca'dine soreieo pr'-l-M MS 
pah)i N])alulate, with several moderaU']>' ■•trone; end ori d-- , 
!iarr<jw on nipper half. Mesonot.iim shinine blae):. on sl d a nt 
oe 'pecics, inti tlie ])air (.‘f bnstlc's betwi-eii p'oai'riur pair '»1 
H-ntrals shorter and more wadely ])laecd: jilenne. (jiiaino-. jim t- 
and srutellum as californiensis. Abdomen sliinine tilas i:; o'. ate; 
me-nt with the hind marjtinal bristles moderao !y -irnir.n I/'-es 
i.-ntirely lilack, the knees brownish, or the idn.-e .md lai' i bio'an. 

yellow, knob jjiiler. 
etli 3 4 mm. 

’]K‘; Cat. No. lbo76, U. S. N. M. 

'eality: Beverly; Massachusetts, July I'.k I'^bl), flbir- 
Other localities: Cottaj^c Beaulieu, f.lUawa, and ^ lie 
■»ntrc.' l, Ottawa, Canada, June and Jtily, llHIb. Nine 
tens. 

od-plant unknown. 
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37. Agromyza parvicomis Loew. 

Plate XXIX, Fig. 11; Plate XXXI, Figs. 35, 37. 

Syn: Agromyza parvicomis Loew. Dipt. Amer. Sept. Indig., C'ci » ^ r 
species 92. ' ^ 

Male and Female: Ffons black or black'bro^\Tl, opaqr.e, o-’ •• 
slightly shining, black, ‘four orbital bristles present; orbits 
tinted from center stripe, Ijristlcs situated nearer inner than 
margin of orbits, a few weak hairs in an irregular row latcrallv i,, 
them; antenna) brown or brownish black, rather below the n(»nr;ar^- '* 
third joint short, rounded in front, thickly covered with .Mifi,",::. • 
whitish ])ilusdy; arista ])rown, generally yellowish near haw, (>;,/•• 
on the short thickened portion which is glossy black; pube.WL'niv -. 'v 
close, generally distinct; length of arista equal to from its base to u: • 
orbital bristle; face brown, nearly perpendicular in profile, the o 
keel slight; checks brown, or 3 ’cllowish brenvn, very mucit higher 
iorly than anteriorly, at higliest i}art onc-third a.s high as eye: 
bristles numerous; vilirissa differentiated, but not very strong; 
brown; i)ali)i black, very slightly dilated, weakly bristled. 
glossy black; disk thickly covered with short setuUe; two p;.:: 
dorso-centrals present; the bristles between the posterior j>air ili.-t:; c 
pleura), scutellum and postnotum concolorous with disk of mc.ioij 
pleural sutures rarely, and beneath wing bases generally ;ru!<jv .. 
squamae whitish yellow, fringes brown. Abdomen colored as fi:- 
hypopygium of male as Fig. 3o, Plate XXXI. Legs black, tlic rihia; s : 
tarsi .sometimes paler, brownish yellow, most distinct on knee i":: ’ . 
mid tibia \rith the posterior bristles distinct. Wings clc;ir. 
grayish on anterior lialf; venation as in figure, haUercN yd! 'v. 
the knob whitish. 

Length 3-4 min. 

Originally described from District of Columbia, 
Sacken). Larva lives in mines in leaves of corn; occurs in 
following states: Florida, District of Columbia, India:.:. 
Vermont, Maine, Massachusetts, Connecticut, New Hair.;.' 
shire, Wisconsin, Alabama, South Carolina, Illinois and 
Probably generally distributed throughout the United Sta:--. 
A full list of localities wdll be given in the bulletin in preparati' a 
dealing with the economic importance of this species and <eVc:'r.:i 
others affecting field and forage crops. 
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38. Agromyza viridula CoquillcU. 

' ■ . j viridula Coquillett, Jour. N. Y. Ent. Soo., V<i!. I'tuj, ,, »;n), 
■•.• .•.It;: Frons black, center stn])c opa(iue, uri'iis ili-.'.ii'., sly 
-r'liuiUHl sliinin^q breadth of head uiic-thinl, or sliylub- ovrr 

• • ■'.< head width; each orbit about one-fourth as wiih- ,{s .s nu r 

>tron^^ orbital bristles present, and be\'tin<l ihesr. lat^rahw 
■ ,ut.r row of sliort hairs; lunule wliilc j)ollinosi‘; (Wi ilar 
' • . Ikiv'k; anienuie of moderate six:e, second joint w’’h d’-ainc!. 

; .1 ;>ri-'iies and very weak a].ncal litiirs; tlurd i(»ini mnnd.rd, mi 

• ,• broati, covered witli very short, wliilisli pile; arista darkcnnl 
. . taoerini^ on 1)asal third, bare, as Ioiil; as from its ha . tn 

* : V . (.llus; face Idack, opaque, conea\‘e in ]>rufile. niouili marein 
a'/'v hrodueed. keel very slii^lit; elicek linear at anterior mareiu, 

hi-i'.r maryin about one-sixth as luyh as eye, in:in;inal bristles 
..'shiit'v slronpo increasinj^ in lenyUli towards anterior inaryin; 

-.t iliJ'ferentialed ; occiput not visil)lc on upper half; js-olioseis 
i:"vv: h.d])i black, of moderate size, tlic l>nstles distinct. Mcsonoiuni 
-y :h-u k; the pair of bristles between ])osterior jiair of dor-on-eni rals 
■..<d (i^ tira-d; plciinc glossy black, brownish Ixdow wing IciMg s(juani:t' 
fringe white; bristles on sculellum subecjual. Aiidoiiun 
-i' 'V l.j.'ick, with a distinct brassy sheen, ox'.ate, brislK'd as in pur- 

: tui<. r.egs shining tilack; tarsi Iwownish; mid tibia witli ])ostcrior 

; .S' ■ ; bri'-tles distinct. Wings clear, veins l>Iack brown; second 
■ ‘.d ii\-i-i<in 2ba times as long as first; sulx'oslal vein distinct; 

S' d -.idi first at its ajicx; inner cross vein at slighlb' I>efnre end 

t.r \'ein, and distinctly before middle <jf diseal eeil; onlor 
■ '■ ■ ■ '-ain at wing middle, and llA times its own lonedi frrjni 
' r»--s Vein, last section of iiftli vein little, over one lialf .'i-. long .a ^ 
section, sixtli vein distinctly short of wing margin. lla[- 
'di yellow -talk and white knob, 
b' ‘ sth 3.0- 3 mm. 

iv ■ a.ocrilscd from type specimen (Cat. \o. bfiiiO, l\ S. \.M. ) 
le wdity; District of Columbia, June, (eolh.-ciion (dxjnil- 

• I he other specimens in collection are from District 
Y < 'smnbia, July; Maryland, June; Georgia; Ihn'orlv. .Mas-.; 

' 3b. 1870, (Burgess); and three s])eciniens fnan the Wi’-L 
( ■ ' ut ];oor condition that probably' bedong l<> llu' .qje«ie ', 

•■ ■■ bda. and Mayaguez, Porto Rico, (A. Buscki, and bt . 

' b'.co, (A, Busck). These specimens are slightly smalhr 
‘ sc type, but have no distinctive eliaraclcrs by wlii^di 
. • -ly separated. I have also seen one spc( iinen sub- 
• by tTof, Chittenden of the Bureau of Itniornology, 
ihano, Texas, June, 1907 (E. vS. Tucker) Xo 301. TIhtc 
''' e specimens in Prof. Webster’s material labelled “Rean'd 
■■ ' 3)tch mine red oak leaf, June 20, 1912.” LafaycUe, 

b y. J. Davis). 
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30, Agromyza salicis, new species. 

Plate XXIX, Fig. 15. 

Male: Frons black, center stripe opaque brown-blai k. 
and ocellar rej^ion shinin<^q width' of frons about one-half : 
width; each orbit about one-half as broad as center stripe; (i\r aCr'- ’ 
orbital bristles present, the hairs between these and the l-w 
rather eouspicuous and nimierous; aiUenme black; rather •', - 

joint nmnrled, distinctly shorter than broad; arista brov.n; - 
on basal fourth; ]>ubcscencc \'ery short, but distinct; leiiptli 
not as Ion;.; as from its base to second uppennost orijital ln-'-i', ; , 
black, suboj^aque, retreating" towards mouth margin; clieek h;--: ■- 
black, distinctly hipiicr at posterior than at anterior inar;;in. a! i.ab ■ 
j>oint more than one-half as hi|;h as eye; maipdnal bristles of 
strength; vibrissa hardly differentiated; proboscis yellow: i ’.f, y 

f)f moderate sixe. Mesonotuin shining blac:k; three disiii'iCi 
of dor.so-centrals present; the anterior i)air distinctly weaker i!;;;:: 
other tw(-> pairs, and close to suture; the ])air of bristles ]jef'.';t.i •’ 
posterior i)air of dorso- centrals weakly differentiated; pleura- . 
Idaek, brownisli along sutures and below wing base; squam.e enL.- 
fringe dark brown; seutclluTn and postnotum concolorous wid; : 
of mesonotuin, the fonner with the l:)ristlcs subequal. Lrg'; ' 
mid tibia without distinct posterior bristles. Abdomen bla<'k--'r - ' 
shining, c<jvered with short settikie; hyjoopygium glossy lilack. . 
Wings rather narrow; second costal division 2^2 times as long 
subcostal vein distinct; fused with first at its apex; inner cross w-;:: .r 
about ajie.x of junction of first vein with costa; outer cross vi.-in 
distinctly, but not greatly, before wing middle, and at slighily 
than its own length from inner cross vein; last section of lifih Y^ :: 
subequal with penultimate section; sixth vein indistinct. Ilak.n - 
black. 

Length 2 mm. 

Type: Cat. No. 15577, U. S. N. M. 

Locality: Reading, Massachusetts, May IG, 190S. Nk' 
York vState Collection, from Willow, (E. P. Felt). One ir:i.e 

40. Agromyza winnemanae, new species. 

Female: Deep black, glossy; abdomen with an indnni;'': 
metallic bluisli sheen. Frons deep black, center stripe opaque ; '.‘U - ' 
glossy; width of frons slightly more than onc-third the Insifl 
each orbit a little less than onc-fourth the uHdth of center stra-r. 
orbital bristles ]:)resent; an irregular row of weak hairs Ix'iw.n y- 
and orbital bristles; anlennffi of moderate size; second joiiti 
tinct dorsal bri.stle; third joint barely longer than broad, 
apex; arista swollen at base, tapering, bare, in length equal i ' ; 

base to second uppcmiost orbital bristle; face browmish black, '’bg'y.' 
almost perpendicular in profile, with slight, rounded keel; ci>. f;. 
short, almost linear, not over onc-eighth as high as eye, 
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vibrissa distinctly cliflcrcntiati-d ihoiudi v..; -.rvv v,,--.- 
lirown; palpi Idack, nonnal; occiput liucar. bv* . \, 'v 
. :.,i .uvinn'ln^" nearly the whole side of head. Mrsm;, .r;;. , 

■ 1(1 dijrso-cvntrais; disk covered witli ^hur: ■ i,- 

l'K*uvecn the ]X)storiar dorsi>-centni]< de:\ ;;o !•, p 
•‘v (CIkt tliscal setiiUc; squanxe ycllo\\i^!] i 

bi des on sciitclluni weaker than the baN.il ] aii-. A’o.'..' . 
i.:r:-iits covered with short setuhe. mi du- p'.-uri.ir n e' 

' .;sly stron^i^er; sixth sepnnmi sliyduh’ eli nuaind’; ’o., c , 

■ '■ am as hm.y as ]»nn'odinpr sc<.nnciU. Lv'^< slhniny Ibirk; v* r,,;- 
- '‘f mid tibia, in tyixa without an\- l-ri-ik--. Warn < li .;r. 
a; r !:il division a little o\‘er twit'e as luny a< liis-i ; su'-m;,;! 
m aaivinat, coalesccp^: with first at its a]K \: miu r cr<> \. in 
- a ; hah .re winy nuddle, and at its own lenylli fuMu inner; n.ur' h 

■ • rciar indistinct from outer' cross \c‘iu to apex; lau u ..f 

■ :’ ( a:- ’ :ncth', but not yreathp lonycr I han i)cnulale m'c[ imi ; . . . a a 
: . 1 ' ia;:. b('yond end of third vein, ilaltcrcs i)la(h. 

h' lanii if inm. 

Ts pe: Cftit. Xo. lbr)7<S, U. S, X. M. 

[a.cality; Plumtncrs Island, Maryland. June LX, 

V\ . 1.. McAtce), one female, 
lo.od-phmt unknown. 

41. Agromyza simplex Loew . 

a- A^iroffiyzu simplex Loew, Dipt, .\incr. Hajjt., ('(-lU. s. DSP. "'h 

.da.|^e and Female: F.yntirely .^hininy Idack. I'l'ons u{'('u].vn]y 
s-Pa.-tiv more than one-third the width of ]iead; (‘(‘im-r siript- rij.aquiu 
Jio-sy; ocellar region glossy; the frontal trianylr di^.i inyiii .hahlc, 

_ •- ys, ,M.‘]iaratcd Irom center stripe I'v uUi imjwesscd linm li\\' orl.uai 
present, in addition to those there are nunu-n.ii - ^<.|{ liair- 
•' ”*'y die (.'iitire surJacc, laterally, beyond tlie brialh ^. ;md "insi hina, 
■' '■ y-ep.iota !,ay‘ of antemue to uiiper orin'trd briadr; .'iiitvims' rad;< r 

■ ^ ^ jidnt with moderately long d(;rsal l.riuim tiiird i-rint 

i -i. vriih very short, whitish pile; arista l)ar<'. djv ha-c :w<.]li n, 

: ■■•y: ‘in-ta equal to from its base to between nijpcrmo t ivc nr- 

., ■; -phrs; taee slightly keeled, concave in proliha (n.aqiita ’nro’/. n- 

■ ' necks (jpaque brown; orljits carried almost to hm<l mrirain ot 
muig; height of cheek at anterior margin ]c-:^ llian .ai ].o-:( i-]oi-, 
-• r-. alxnu two-fiiihs as high as e}'e; marL'in.'d l.ri fh-- rather 

; -i; ■turned; vibrissa weakly differeinial';d : t-r'bo aX ’hrowii; 

Mc'sonotum covc-rerl widi rli'.rt eetula-; tv.o 
^ i *'>f dorso-ccntrals present, and in arlditi-m to ilic-e tlmv 
. • ’•■ raliy L-3 setuhe anterior to them stronger than liie dioal 

‘‘U^ur.a,: l.dack-brown, fringe concolorous; Mutellurn with thr* 

• -p' bristles weaker than the basal tw(.j. Al-oomen bi'f.adly 
temale, somewhat narrower in male; no inoiailir slifen \-i. ib;«-; 
y^ mnningl segment in female elongate; api(al brirtles on seg- 
••■'t conspicuous; base of ovipositor not longer than {.rereding 
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se^^ent; male hypopgium exposed, rather small Lcg^; c-;.. .. 
black; mid tibia with tlie posterior bristles present, but weak, iv^: 
grayish; veins black; subcostal vein indistinct, joining jh^t v' - 
near its apex; first costal division half as long as socon.f; .i 
cross vein at below end of first vein; outer cross vein a- f 

one-half its own length from inner; last section of fifth win ' 
longer than ])ennltimate section. Ilalteres black. 

Length 1:^.5 3 mni. 

Originally described from the Middle States. Rcx^. 
in the Smith Catalogue for New Jersey, and from New V .-.: 
in Bulb ISO, N. Y. Exper. Sta. 1900. Represented in . 
lection l)y two specimens from Berlin, Germany, (C. Schirmr 
labeled Agromyza schineri Loew, in Coquillett’s handwrib:.. 
The only other specimen I have ever seen was reared ir. 
asparagus by L J. Condit, Portsmouth, Virginia, siihir;::'.- : 
by Prof. Chittenden of the Bureau of Entomology, 

This species attacks asparagus and in the New York Bd- 
letin above mentioned is an account of its life history. Gi:;:d 
has found it in France, and Collinf in England, associate 
with the same plant. 

42. Agromyza vibrissata, new species. 

Plate XXVIII, Fig. 2; Plate XXX, Figs. 24, 2o. 

Male: PVons opaque brown-black, only the orbits an>l oi'-L: 
triangle slightly shining; breadth of frons nearly one-hall lia: :;'.d 
width; six orbital bristles present, the lower, or anterior, iwo 'y::.; 
close to surface of the frons, which is rather baccate, and point iny ;.o 4 
ward and slightly inward; numerous closely placed short hairs esi ■ 
between bristles and eye margin; lunule depressed; face sunk in :;rd 
a central keel which is raised on a level with eye orbits; 
brown, rather small and half hidden in face cavities; arista va’d.'V.;-'. 
brown, distinctly swollen at base, bare, not three tim(^s as tw: 
third antennal joint; face black, a yellowish brown patch -m >:e:c ■ 
of epistome; ei)istoine much produced; checks brown; eye '.rid • 
riiict; cheek, including orbit, two-fifths as high as eye; marginal Irc’..: 
weak, vil)rissa fonned of a fasciculus of bristles, which is a-H.Mi '.v. ; 
fifths as long as length of cheek; proboscis yellowish-brovoi; ; 
black, slightly spatulatc, and weakly bristled. Atesonotw ' ''d 
black; covered with short setulae and with two pairs of dor:-;-cyr.:r.-. 
bristles; the pair of bristles between the posterior dorso-ca’V.n---^ n ■ 
differentiated; pleura glossy brown-black, the sutures, and i.»’. ' 

base paler; the nonnal bristles present, squamae yellowisl;.^ n’-d- 
brown; scutellum, and postnotum concolorous ^vith disk 1 

noUun; the fonner with the posterior pair of bristles slightly :va'a^- 

Soc. Eiit. France. 1894, p. 179. 

fEnt. Mon. Mag., Vol. XXII, 1911, p. 2o4. 
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Abdomen glossy black; all segments with miirnn»u; 
dorsum; those on lateral margins of sognicnis !oiii.',rr. du- 
margin of last abdominal segment not notiu-aluy hris’iv; 
'^ V,•yT 7 H‘nt"" slightly elongated; hypopygium small, Iti.irk- 

— ■ ,T 7 . " iiining, tibiae and tarsi paler; posUrior l>nstlos mi mid 
1 v;u. Imt not large. Wings clear; veins brown; first ot-nil divv).,ii 
V .iO.r-halt as long as second; subcostal vein indistinct, luscii \\i’h 
- f u\ near apex; inner cross vein below swelling cansc<l bv juiu tinn 
jiro \oiu and costa; outer cross vein at wing ntiddke anti at nrmh' 
‘Vr,wn length from inner; last section of fifth vein slighiiy slmiirr 
'.han iKiiultfnate section. Hal teres Idack. 

Length 3.5 mm. 

i'einalo: Similar in color and size to the maU', but tlie eiieek:, 
in iiginc 125 ; the last segment of abdomen lias the bristles al apex 
ov.nyt'r than in the male; and the ovipositor is glossy lilack. 

Type: Cat. No. 15579, U. S. N. M. 

Locality: Georgia, no other data on spcHincns. 'I'wo 
itiales. one female. 

Food-plant unknown. 

13, Agromyza affinis, new species 
Ih'inale: Frons black, center stripe opaque, orlals shining, hivadtli 
‘S slightly over one-third the head widtli; orhits less llian oiir- 

'... '.i ;it«: width of center stripe: four strong orlntal hriNiles j)i-esenl, on 
:<!es there is a w'cakcr Iwistlo close undcT the Iront oiag liairs 
a o'biis, between bristle and eye margin, short, but nmnerons, on 
mnit half of orbit; antcnnie black, of moderate size; second joint with 
•i; :n;ri dorsal hristle; third joint roitnded, pilosily \'ery >.horl, dark; 
.iH-M ifack, liasal swelling slight and taiX'ring, puLeseeiiee very Iidi'I 
.asl iktw; Icngtli of arista equal to from its Ixise to a link' l-tV’iKi 
' nd iijjjicnno.si orbital bristle; face lilack, o]xa|iu\ coin axa m pm- 
cmiuh margin produced, keel distinct; cheek blaek, ]>rowii on lovo i 
a-s. higher anteriorly then posteriorly, vibrissa \'ery elcarly diL' r- 
'an.iicd from the marginal bristles; prol>oseis brown; ])alpi in l\pe 
:= '.rufied. Mesonotum shining black; two distinct pairs, oj doi-o- 
watrals present; disk covered with short selula*, whicli art: eanird 
' .y k Isjytmd the Iraiisverso line of the jjosterirjr pair ol <lorso-eentra.s; 

; era- shining black, brownish along sutures and below wmg ba <*, 
h'saiii.e Imown-black, fringe almost black; sculellum etaieoloroir^ with 
■s s wf me.sonotum. Abdomen glossy Idack; all segments with flimal 
y-'ske; those on posterior margin of sixth segments most iKyUcea^ -lis 
^ nr;t .strong; base of ovipositor distinctly lunger than i^rceemug 
vC.'-ni. its surface covered on the sides and apex with short >imr.-. 
b'C; cmireh/ black, shining; posterior surface of mid tibia wiilamr 
"-cl bristles. Wings grayish, veins brown; outer cross 
••• y less than its own length from inner, anti at v-ic.g midtllc, ei- 
y ■' Ci of fifth vein distinctly shorter than the penultimate se<!.on. 
>rcs black, 
hength 2 mm. 
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Type: Cat. No. 15580, U. S. N. M. 

Locality: Glen Echo, Maryland, June 3, 1898 (R. p 
Currie). This species comes very close to the Ei]roDe?n 
cnrvipalpis Zetterstedt, but the two males of that sp(.-cie> - 
collection (Bonhill, Dumbartonshire, Scotland, May, lOn;! 
1908, J. R. Malloch) have the arista bare, the basal sivel’i''? 
much more pronounced, and elongate; the frons half as 
as width of head; the last section of fifth vein about 
to the penultimate section, and the outer cross vein lii: ,:*? 
wing middle. It may be well to indicate here that tiie r-i-.e 
curvipalpis (Di]:)t. Scand. Vol. 7, 1848, p. 2782, species li 
was given to this species because of a misapprehension on 
part of Zetterstedt, who mistook the vibrissas for a prolong:;!:' n 
of the palpi. Schiner in Fauna Austrica followed him in i': ::: 
respect.. The species was afterwards described by Kahcni.::,:'. 
as bicornis (Pflanzenf. 1873, p. 330, species 33). 

In the collection arc three specimens wdiich may be 
of ajfinis, but their condition is so poor that I do not co:;- 
sider it desirable to either place their description on rcconl 
such, or describe them as belonging to another species. 

The localities are. Key West, Florida, January 1 and rd - 
ruary 6, 18G9, (Hubbard-?) and one from North Carolina, 
without other data. 

Food-plant unknown. 

4-1, Agromyza insularis, new species. 

Plate XXXr, FiK. 38. 

Male and female: Frons black; center stripe opaque, orbii-^ n::- 
the weakly defined ocellar triangle shining; breadth of frons in 
barely onc-tliird as wide as head, in male slightly wider; eacii "r. : 
equal to about one-fourth the width of center stripe; four rather vayr: 
orbital bristles present; in addition to the bristles there is an irre.y..: 
row of very short hairs nearer to eye margin; frons in profile doc.kviiv-U'. 
not projecting; antennae brown-black, small; third joint not a - ' 

broad, rounded in front, distinctly pilose; arista black, a 

thickened, tapering, almost bare, length equal to from its ixtse : ^ 
second uppennost orbital bristle; face black, concave, moutli 
slightly produced; cheek black-brown, narrow, almost linear at • 

margin, distinctly higher anteriorly, but not very much i roya-y: 
vibrissa in male fasciculate in form, the length not equal to y *: ; 
cheek, and not very conspicuous; in female the vibrissa n * g 
and almost as long as in male, but consisting on only one bny.bs 
ginal cheek bristles much weaker then vibrissa; proboscis ' 
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. at ai>ex; palpi black, rather short and sliglitiy si-atulaio. the 
jpaks weak; occiput linear. Mesonotum shining bhuk; two pairs 
!r.r.-.<vcentnils present; the discal setuloe very sparse beliiial antt-rior 
• ..T *'f dorso-ccntrals, and not carried to level of lran^ViTse lino nf 
b. . :orior dorso-ccntrals; pleurae glossy brown or Idaolasb. margiii and 
black -brouai ; scutellum concolorous with disk of mes/tni.iuin. 
- • iirivlles subccpiab Abdomen glossy black; ovate; segnu'ius with 

,T» ms short setulae, posterior margins with more distinei bnstle- 
: . M tiila'; base of ovipositor glossy black, [.eg-; i^lack. Wine, . 
, v.vi-li; veins black-brown; second costal division slightly more ilian 
a.s kmg as first; subcostal vein indistinct, coalosccnt wiili lirst 
'C iis api'X; inner cross vein at below end of first ; ouitT at its own 

! : .gfi from inneit and at slightly before wing middle, last srrlion 

■ t vein barely longer than penulimate section; veins o 1 slightly 

L-.gi-nt on last sections. Haltcrcs black. 

Length barely 1.5 mm. 

Typo: Cat. No. 155S1, U. S. N. M. 

l.ocality: Cayamas, Cuba, December (IC A. Sciiwarz). 
Male and female, taken in cop. 


45. Agromyza texana, new s]iecics. 

and Female: This species is very similar to insularis in gen- 
a['j)oarance, but differs as follows: The arista is not .so imich 
V. -il'.n at base, nor for such a long distance; tlic cin-ck is much more 
C; tns lly produced in both sexes, and comparitively higher anUn'iorly; 
t'S' vil.«rnsa is much more conspicuous in the male, aiul as )f>ng as 
'.h'.< k li’nglh, in female the vil;)rissa is cornparati v(*]y weak and not 
.a-’y so kmg as in male, consisting of one liair only; the thorax is 
spT'c dcn.sely <'Overed with setulae, which arc carried at Ii-ast to Irvel 
iransvorse line of posterior dorso-ccntrals; the legs arc black in both 
y-.'-a s andi Ui<' posterior bri.stlcs arc al>sent fn>m mid tibice; llie wings 
■' c.,' outer cross vein at wing middle, or very .aliglitly l^cyond it, 
1 t’iC last section of fiftli vein slightly shorter than ])enultimatc 
den. 

length 1.5-2 mm. 

Type: Cat. No. 15582, U. S, N. M. 

^ r>ocality: Brownsville, Texas, January 27, lbf)l) (Me- 
•oillan and Marsh), reared from Roripa. One male. 

Ikiratypes: Cabin John Bridge, Maryland, April 28, R.B2, 
‘■‘•0 females (Knab and Malloch); Brownsville, Texas, Jan- 
■ O’ 27, 1909, or^e female, same data as type; and one female 
'• Hch, Virginia, June 9, 1912 (F. Knab). 
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40. Agromyza abnonnalis, new species. 

Plate XXIX. Fig. 9. 

Female: Frons black-brown; center stripe opaque; orbits bla, ’• 
.shining; breadth of frons over one-third that of head; orbits at wid- • 
part one-third as wide as center stripe at that part; five str-.- • 
orbital bristles present, and in the type a weak one anterior to 
lower strong one; upper two bristles situated near to inner margin .,f 
orbits, the others nearer to center; besides the bristles there are 
tered short hairs present on the orbits nearer to eye margin than brisi’i 
ocellar region raised, shining black; ocellar triangle not defined; fn-::- 
in profile slightly ]:)rotniding anteriorly; antennae black-brown. 
moderate size; dorsal bristle on second joint distinct; third joint roninl- I 
in front, slightly longer than broad, pilosity very short; arista rath*' 
thick, swollen more distinctly on basal fifth, pubescence short, i v.t 
distinct; length of arista equal to from its base to upper ortrilal Imvo,.; 
face shining black, slightly retreating, mouth margin not i)rodiirfi3. 
center keel very slight; clicck opaque brown, half as high anteriorly ;:v 
posteriorly, where it is half as high as eye; marginal bristles of meKkr:;:- 
length; the vibrissa slightly dilTeren tinted; proboscis yellow; red;; 
black, nonual; occiput slightly projecting. Mesonotum black, sc.'i- 
shining; four jxiirs of dorso-centrals present, the anterior pair in fr";;: 
of .suture;, (fiscal sctula; numerous and rather regularly arranged 
rows, of whicli there are about five between the dorso-cenlrais: r.-t 
differentiated bristles between posterior pair of dorso-centrals; idcaric 
shining black, the sutures and below wing base brown; squaMi;e 
brown, margins black-brown, fringe brown; scutellum concolorons wch 
disk of me.sonotLim, the bn^tlcs subequal. Abdomen black, gi‘>^'-y- 
segments rather strongly sctulosc; (avipositoi very glossy black. 
black, tibiae and tarsi brownish; mid tibia without posterior Ijn-t 
Wings grayish; first costal division distinctly over one-half as lony 
second; subcostal vein indistinct, but complete, not fused with 
at its apex; inner cross vein distinctly, but not greatly in front of cn i 
of first vein, and at or slightly beyond middle of discal cell; outer 
vein at about its own length from inner and very slightly btnond ( v.'t 
of first vein; veins 3-4-5 gradually and slightly divergent on their o-- 
section.s; last section of fifth twice as long as penultimate sc’Cl:. !;- 
Hal teres brown. 

Length 3 mm. 

Type: Cat. No. 15583, U. S. N. M. 

Locality: Washington, District of Columbia, June, LJ"*- 
No. 9727 — “on Aphid“ — “On roots of Amaranthus.” 

Paratype: labeled “Twilight’'' Lawrence, Kansas, fb. h. 
Tucker). 
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47. Agromyza vireos 

r^ipt. Amer. Sept. Indig. Cent. 8, 18G9, species S4, 

Male and Female: Frons black, orbits and ocellar (n.m-lr --iMssy. 
.. /er stripe opaque; breadth of frons sli^lnlv over oni-dnrd ili.it of 
' hreadth of orbits over one-third that of renter ^irijn'; !i\a- Mil, n.d 
• ties j^encrally present, the orbits densi'b’ I'overt'd wiib siinia. iiee, 
..irs; frons y:encraUy slightly buccate; antenna' bi-owndbielc. nf nioiirr- 
,,o. third joint rounded; arista slightly swollen at baM-. vere tluekl';, 
-horilv pulx'scent; as lonit as from its base to upper orbltiil bri-tle; 

' (.i uteave in j'lroftle, lirown-lilack; ehia'ks hiLther at t ■< < oaTii i]- than 

.a '. ‘nor marpnn, at lti).;hest jtarL about one-fourth .as hieji a^ e\<n 
i-einal bristles of moderate stren^qh; vilirissa dilTi'n’iitiatc'd ; proini'-ei:- 
'•e-wn. pal]>i blac'k, nonnal; oeeiinit sli,itltlly ta'ojeetine; ryes eener;i]]\ 
d--onrtl\’ and thu'kly jtubescent abows Mesonf,tinii bhiek, 

'.•■.ell sontelimes a bluish or p;reenish tinye; scjuaina' while, rr \ellowi: n, 
niaryin yellowish, fnnye ])ale yellowisii, or while. Abdi-inra 
black, generally' with a nii'tallie tinge, eitlier blnirh. yi-ri ni h. 

. ■ larn'pv; in sha])e and \esliture as in lilifc. Leg-, a-, in iHitr: tin po:-.tr!‘ 
’•■r C'id tiliial ].)ristles distinct. Wings grax'ish, i >i* ahno- i < lr;,r, '.rtii 
h‘ ''.'.ai; \'enation almost as in lilicc, 
brngtii l..")-2.r) mm, 

Spei'imens from Lafayette, Indiana (kb M. WbhiMere Mining 
n tots of elover. Tit ere are five ol her speei mens tti (t her ( i< m with 
M ■■Oder's Xo. 10,073, from Lafayette, Indiana; enr from (d.-id- 
Iowa, February' M. ISOO, fXo. Ibos.i imnuig in -.tmis ot 
A’fihrosia artiniisacfulia (A, AL Slia.rp): two from (hunbridgr. 
M '..-.-aclmsei t s, ‘'mininj^ in stems of a weed” 'li, L. Ilnbb.ard;; 

v.' marked l)()42f;, referred to as a 1'achinid in not o '. Irom 
'■•■m ul a weed \n which some s|>eeie'S of (hridomyid w;e^ 
caning. Ajjrii IS, ISSo (locality doubt fill ); t wo spei inien'ri.ibeird 
I’arasilic on Cccirlomyid on aster witli yellow tlowrj-a Mav 
2. 1. |SS4 (locality doultlful); two front virm- oi Anibrrma. 
March. ISOo, District of Columbia, oina from Xnlialus nihit'. 
May 14, i,SS3 (locality' doul)tfiil); two from ('aiilornia lAl.a- 
^ 'da and Los Angeles), collection Cotfuilleif : one Irom (;et>rgia, 
other data; one from Flagstaff, Arizona. July, (I I. b. Ikir- 
■ "f a One from Plummers Island anti ff>ur from U a- hington, 
M. L. are in the collection of W. L. McAtte and a scries t*f 
Id M>ecimens from the Brodie collection arc in tlie Lb S. Naiimial 
M i^eum collection, locality Toronto, Ontario, ( anatla. 

In some cases, I believe with specimens wlheh liave been 
‘ the wing, it is not very easy to sec the hairs on the eyt >. 
‘t in freshly emerged examples these are very noticealde on 
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the upper surface of the eyes close to the orbits. A ;ir v. 
specimen from Claremont, California (Baker), mav ’nolf!* 
to a distinct species. ^ 

48. Agromyza caerulea, new species. 

Plate XXIX, Fig. 13. 

Female: I'rons black; (.'enter stripe opaque brown-black, (.>r 
and ocellar triangle glossy black; width of Irons equal to slightlv - •. - 
one-third that of head ; each orbit slightly less than one-f«>urih ■ 
breadth of center stripe; four strong orbital bristles present, tlie or'c ' 
pubescence not very conspicuou.s; frontal triangle fairly well 
reaching over three-fourths of the way to lunule; lunule shining, 
ish, with indications of whitish pollinosity; antennae sniail, h!:;., P 
dorsal bristle on second joint long; third joint not longer than bn.:, :, 
rounded at apex, i:)ilosity pale, very short; arista thickened and taper: ^ 
on basal fourth, pubescence distinct, slightly longer than basal di;c:a r 
of arista, length of arista equal to from its base to upper orbital bri',-;-; 
face short, black, concave in profile; cheek short, shining black, n..,r- 
ginal bristles very numerous, strong, and irregularly arranged, nn: .V: 
a single row, carried upward beyond the level of the w'cakly diiTv- 
enliated vibrissa; proboscis 3"cllow at apex; palpi black, minicnariy 
bristled; occiput not ])roduced. Alcsonotum glossy blue-black, 
inclining to browm-black on lateral margins; two distinct |)air.> fit (]--r- - 
centrals present; disk covered with numerous short setukc; no di'd'. ' 
bristles between the posterior dorso^centrals; pleura} glossy I./.:-* 
]>!ack, sutures and below wing l)aso brown; squamre white, fringe ‘V.- 
colorous; scuteHum concolorous with disk of mesonotuni, the ir.nrgv.cf 
bristles subcqual. Abdomen ovate, bronzy blue-black; first two :-tg- 
nicnts short, the others subcqual, all segments with short diseal .m 
those on posterior margins of segments strong; ba.se of ovii)osit-'r " t 
longer than preceding segment. Legs strong, especially the 
which are thickened; black, shining, tibia} at base brownish; I' ;t :• 
with a strong bristle on posterior surface at below middle; tbo ; - • 

bristles on postc^or surface of mid tibia strong. Wings dear. '.■■ ■..■ 
brownish yellow; second costal division about twice as long 
subcostal vein indistinct; outer cross vein at slightly below wiigg ’"'-'v. ; 
and at a little more than its own length from margin to wing '.:i t ' • 
vein, and from inner cross vein; ycins 2-3 divergent, 3-4 sligi ’.;;.- v 
vergent at apices; inner cross vein at below junction of first v.-; - 
costa, and at middle of diseal cell . Ilaltcres black, pcdical ycllowc'’ ■ ^ r ’ ■ 

Length 3—1 mm. 

Type: Cat. No. 15584, U. S, N. M. 

Locality: The specimen bears the M. S. label h 
Allende, Mexico,” and the numbers 11-29, which i'l'^ - ^ 4' 
means that it was taken on November 29. I cannot ^ 
the available maps of Mexico any locality in accordac, r - 
that on the label. No collector’s name is given. One s- ' 
Food-plant unknown. 
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40. Agromyza burgessi, mw spccii s. 

Plate XXXI, Fig. :il. 

Frons l.>lack; center stripe lintwti-lilark. (s-.aier, t.i' i! ; 
i lark; l-jreacitli ol frons distiiielly, lap n* .i ;l 1 !v. v . 
i :ke width of head; breadtli of oaeli mhil alxap i i;;;;/: 

; r’-’i tlio widtli of center stripe; j^enerally six sirs > 11 - (-rih;:; -S 
•a it\ one spoeinem five only; the hhslKs situat'd -si •.> 

:■ dnri outer inarynn of orl'iits; the s]>aei‘ ludwecji rvi' lu.iraiu .u:d 
: thiickly covered with sliort Itairs; oet'lla.r triatieji’ pMnrl\- d'-L- 'd 

,;• v ri« 'vlv, the ^loss on surface not contiiiuinp to its apex ; hauis’ win; ; ii 
' frons projectin'^ slij^ditly antenorly, yiving ili*' lieati a 

v,;., : hueeate n])pcaranee; eye orl>it eontimu'd to almost hiud sai.'.li- 
, ;■ t w : ylossy I'lack; antennae small. Frown; third joint not lonerr ti;.iu 
^ r n\uularly rounded at apex; arista swollen at ha's,-, l-arc, a lone 
h'.:;!. its l>as(; to between second and vliird iijjpennust Drltinil Itrir.t!-, ; 
r-.'- k brown, distinctly higher at ])Osterir>r than ;it antrrior mnr; iti. 
,;::d at iiighed ]>o{'nt distinctly over one-liiird the lu-iylit of i \t; marginal 
! r’cl.-s of inotlerate strength, nut numcnnis; \'ibrissa well iblh-rnibaiud ; 
; :-"hos>'is brown; pal])! black, slightlv s]>aLnIa(e, wi'aldv bri-tlcd .e, 
aw\; oeei|)nt distinctly visible on upper lialf. Mrsonotiiin I'lu'i;. 
e'.o y, witliout any distinct bluish fnnLy; brislK-s a:-^ in nrndiii: ploune 
• lowa-black, the sutures and l)elow wing l)asr pale I.rown: ‘Sjuanta- 
sr.'.\‘i:li, margin l)kick-l)rown, the Irmge brown; o-ui i-lhiin biai 'a 
y. bristles subequab Abdomen glossy Ulark or 1 irow m blui k, 
Vv.:';, ui Mnne lights, a bronzy luster; !^<'ond scgnieni tioi -o di tm* dv 
k'.-r’iaud as in crcrulea; in other revp^wts similar lo that pr.-ir^. I. 
:”alar to liix'vious species, Intt tlie Ind'dlr on fon* tilaa 1 . \Vi-;ik<T. 

'*;g in respects similar to lait ihi* 1 Innl aii'l iourdi •.aan 

u. drtuu'tiv divergent on their outer "cedion-. HaiP'r' I rown 
bv-ngth 3..")-'! mm. 

Tyi.e: Cat. No. 155S5, U. S. N. M. 

boeality: Beverly, Massaebusedds, Jnne lb iSib 'ibir- 

S]x.'cimens of this species arc in eollcHdion froin 'bower 
North Dakota, (G. 1. Reeves;. W'eleier's No. 31d;b 
3 e. males; and Colorado, No. l.of)3, no eolleetor’a name. I 
d Seale, I have named this species in honor o! tla/ latv- balvv'ard 
d ;rgo>.s, who collected the type specimen 37 year.* ago. I 
• ' Vc seen one specimen in C. \V. Johnr>ond-, ccdlectiem fr'-m 
b sroast^.r. New York, which has the l.>ri sties on t'jrc nl'ia. 
d- d tingLiishable. 

hood-plant unknown. 
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50. Agromyza plumiseta, new species. 

Female: Frons black, center stripe opaque, orbits, ocellar rer:-.' 
and the well defined ocellar triangle glossy black; breadth of fn - 
one-third the head width, ocellar triangle reaching three-fourth? ot 
way to lunulc, which is whitish pollinose; orbital bristles four in nwr.',- 
moderately strong; hairs on orbits numerous and irregularly rirrar..! ' 
each orbit onc-fourth the width of center stripe; the bristles -iui;;:,-: 
close to inner margin; anlcnncX of moderate size, deep black; ihir-l 
rounded in front, not as long as broad; second joint with distnict il-r 
bristle; arista brown, swollen at base, pubescence very distinct. I< 
than basal diameter of arista, length of arista equal to from iis 
to upper orbital liristle; face black, concave, mouth margin dc'hv. 
produced; chcelc very short and low; marginal bristles rallar v.r.’. 
vibrissa well differentiated; proboscis yellow at apex; palej ;-v 
slightly Sfxilulalc, and weakly bristled at lips; occiput not ]>r<ri-.“:.;, 
Mesonotum blue-black; two pairs of dorso -centra Is prcseni; 
numerous on disk, continued posteriorly beyond transvrivr 
posterior dorso-ecntrals; plcune black, shining, wHh a l>kii>ii ■l.- r'. 
the sutures, and })clo^v \ving base brown; squamte yclIo\\-idi 
fringe concolorous; seutellum colored as disk of mcsonouini. 
pair of Imistles very slightly smaller than basal ]jair, Abdoimv b . 
with a disrinet, melalhc blue sheen; l)asal segment brown: ri:] n. ;: ^ 
with very numerous diseal setukc, those on apices of seginr:::^ ::: 
distinct; sixth segment very slightly elongated; base of fiV’e- " : 
not longer than preceding segment. Legs black, shiniicg. -:'' v 
posterior surfa.c'e of mid tibia with the pair of bristles distinct . Vv..- 
clear; veins brownish yellow; first costal division barely more 'C-y 
third as long as second; inner cross vein at below end of fir-t V'C" n: : 
at middle of diseal cell; outer cross vein at very slightly bey. v y. 
middle, and at more than its own length from inner; veins y-> 
ually divergent on their last sections; last section of fifth ve;a s 
two-thirds as long as penultimate section. Haltercs black. 

Length 2 mm. 

Type: Cat. No. 15580, U. S. N. Tvl. 

Locality: Bayamdn, Porto Rico, January, 1899, (A- 
Along with the type there is a male from Fajardo, Porto Ry - 
February, 1899 (A Busck), which belongs here. It 
only in having the frons slightly less than one-third ilic 
width and though in poor condition is evidently, rn 
respects, identical with the female. 

Food-plant unknown. 
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51. Agromyza websteri, new sporik 

Male and Female: Frons deep black; eenur >inp< niMinK . ..ibu 
ocellar triangle g}ossy: width of frons alinosi, nor tKili' of 

,:-l. narrower at anterior marj^in than ijostt'rinrly; wahh <>:' - .vPit 

...‘•i.ut one-fourlli that of center siri|^c; fix'c or])ital ])risi!r. -.s-iu-rane 

• bill sometimes there are six in aberrant spei’inieiv- , oi -i.l-. tc,' 

■ . ; dk'-. whieii are situated on close to iinik-r margin '>!’ tlu iv 

; ,.n cuter irrej;ular row e-f short blach hairs; ;in!enna,‘ cf !:v i.ld 

i-. blai'k with sometimes whitish ])olhnf>sit v : soi'cnd ii)iiit 'A-iiii .1; . 

; -rt tleirsal bristles, and weak a])ieal hairs; tlunl ioint oumlr.i. <li . 
tiv '-liorter than ]>road. ])ilositv vc'ry slaan. wliilisli; ari'-ta witli a 
'inet. elongate thiekeniny at ]>ase. which oek-iijiics ahnn'i ois' tliird 
's< anyth <il' arista; piihcsca’nec very mdistinet; haiytli of ari--t.i eipial 
tVcni its base to middle ot <irbit; ta('(‘ o])a(|ue Itla'i;: kniu-.oi- in 

• Itlr. tlu' mouth maryin sliylulx' ])ro<hieeil; olu'ek op.KjUi- Matk; 
'S .ilmo-t equal heiyht on its laitire lenyth, whirh is k-tuial to ah. li; 

• -'ciirth the eye hoiyht, marginal bi'istlk's in a dftul>!e row, ihr nnp. r 
i;. - d)' nplurned, of mtalerale Icaiyth; \'i)>rissa (|i>iinrd\' ilifhTfnri.itnl ; 

'i ' I'is yellow-1 a'own at a]>ex; pal]a blaek. sliylnlx' sy.u uiat r. wi-akhs 
h" di-.]. Meskjnotnm subshininy blaek. with :]ielit indiiariou. o; 
w i'O'h pollinositNa es|)eeiallv on side:'; di'k' xa-rw tha-k!;.' »-.i\i !vd 
■•1 dcirr. ii])riyht, black setuk'e; tlin^i.' ]>air'. la d"r o-i‘,ni I'a! oi'i- ,jii, 
'''• antk'rior ]>air weak, and ocraasifnally ihrro ar - k k ( Mi!;" m Ina- 
’■ a which arc distinctly 1< nvy(‘r thati i lir other dwi-.d - .inlif. Ini 

k aa'e clearly not niaeroeh;et;e; no dilTerem i.ale. 1 hr: d< 1.. ivom 
' ' • ] 'O tori' >r dorso-cenlrals; ] ileiine blaek'. sul 'r lkinny. nl nr. 1 -r< *wiii h ; 
•esansa; lirown, or yray, the inaryin biaeki-h. trinye nia!!: I.ro’,-.!:; 
cM 'iuin eoiK'olonms with disk of inc'' >noi inn. Ahdon . n knni:/ 
k: broadK' ovate: svcinciits with di-riiiit -im:::!. iko. on 

‘ ■ '"laeir niaryins. and es])cc-ia]ly on sixth •.eeni'-ni, in naea;. . loii-.'. r; 

' 'h -eemeni sliyhlly (.■lonyatcd; baae <>f o\ipo-!n>r ;ri. ■. hlael;- 
■ irip'd-yyltun small, shininy blaek. lava Iflae];. iena; lao’.i 
'" ay: no brisiles dist inyuishal )le on mid tibia in anv' o; Mi" ■ i . iii;i rj , 

■ e Tk- iiKv Winys yravisli; veins br< iwn-fkaek : !ir i eo -.a; dr. i ion 
‘ iM'lly more than 'jui'-liall as loi\y as see'Mid; nni ciM;.,! • l Ui di line' ; 

1 witli first at ajiex; inner cross x'cin below end ' tir i < -.n; oiii. r 
• ' \‘oin not upriyht, its upper extrcniitx' nearer lo wni;: mm Mi.an a ■ 

■ '• r. situated at yenerally less than its own lenyth iron; inn-r ero - 
sa and its U])per extremity just before winy ini'idle; y' le . -t ! d' 

‘\y diveryent at iheir ajtices: last section and pennlMcsC" eriion 

■ ‘ ith vein subcqual. Haltcrcs black, 

bcnyih 3.-V-4 mm. 

lype; Cat. No. 15587, U. S. N. M. 
locality: Seattle, Washington, issued Januarx dl, 
h'-rn galls on twigs of pink wistaria from Japan, < kh Nh Klicnlcr;. 
-'tnother specimen from same lot, in poor condition jantiarx 
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arista is comparatively shorter and more distinctly swollen in 
than in tilice; and the posterior surface of mid tibia in schimri haA 
distinct bristles. 

Length 2'-2..") mm. 

Originally described from Europe. 

Locality of specimens in U. S. National Museum collecti'-r. 
Toronto, Canada, (collection W. Brodie); I have seen iv. ; 
si^ccimcns reared from galls on Poplar by C. A. Frost. Franiin^. 
ham, Massachusetts, submitted by C. W. Johnson. 

00 . Agromyza congregata, new s]3ccies. 

Male: This s])erics is very similar to tilicc, but differs :i> f. 
d'he orbital l)risiles are four in number, strong and equal]}' 
tlu' cheeks arc coni])aratively higher, being at center rather nH'U 
one-third the height of eye; the marginal mouth bristles are '•-■o 
and form a group at the anterior angle of clicck, amongst w liii’' 
vilirissa is Irirdly distiiiguisliable; the entire color of insect i- .■■■ 
black; the legs are strong and there is no trace of the poslericr 
on tile niifl tilha; the wing venation is similar to tilicc. 

Length L7o mm. 

Ibqic: Cat. No. IbobO, U. S. N. IM. 

Locality: Williams, Arizona, May, (H. S. Barlur . : 
male. 

Food-plant unknown. 

oh, Agromyza minima, new species. 

Male: hh-ons Idack, center stripe opaque, orliiis aiiU :r ■' 
triangde glossv; breadtli of frons one-third that ot head; (n'hsi > 
each not one-fourth as wade as center slrijxq four mther wc:;t 'Jf-- 
bristlcs present, the orbits with additional short hairs: !,av 
o])aciLie, concave in iirohlc, mouth margin produced; elnY-: • 

sliort, highest at center, \vhcre it is about one-fourtli as hts^q-^p. 
marginal bristles of moderate strength, the vibrissa weak!}' •' 
tialed; occiput not projecting; antennm of moderate size; ilwc- 
regularly rounded, distinctly shorter tlian broad; arista not iiiu-.n ; 
at base. Tapering, almost bare, its length equal to from its1i;nr b' -. . 
up])er orbital bristle. Mesonotum glossy black, wuth a sh.'ss' '-q:'. 

tinge; two [)airs of dorso-ccnlrals present; jdcurae conc' 

disk of mesonotum; squama) gra}", margin and fringe browr. A’; ! 

glossy black, with a distinct metallic bluish tinge. Leg- • " 

posterior mid libial bristles distinct, though small. '\'\ i’lT 
inner cross vein at slightly beyond end of first vein, and 
beyond middle of discal cell; outer cross vein at about its 
from inner, and at slightly beyond wing middle ; last 
vein barely more than one-half as long as j:)enultimatc sccl"'-- 
3-4 almost parallel on their last section. 

Length slightly over 1 mm. 
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fyi-o: Cat. No. 15590, U. S. N. M. 
l.»K'ality; Trinidad, West Indies, June, (A 
Paratypes: Three females. Those are identical with tlu‘ 
in all essential characters. Localities: Maya.i^ne/., Ik-rto 
January, 1S90 (A. Busck); Utica, Mississippi, Ati.en^t 
s.i oilier data); and one specimen taken on dowers of 
!o:ui \iravroIans, Mescalero, Mexico, October d, ISix; riy I). 
('.ickcrell ). Food-plant unknown. 

W’illiston's description of Agromyza anthrax, 

i r.iTis. ftnt. Soc. T.ond. ISOtt, p. 4,30. 

“Agromyza anthrax, n, s]).” 

••Male: lhack, but little shinin^c Front very bn^ad. rn-arly 
Sjs ar. its widtli rather exceedin^^ its ojiacjiu' lilai k, on its 

; .•.vr]- in.'ir^Mn yellowish. Antcniue black, third joint ronmled, lar-.M-. 
; ubr .. ml, arista very short pubescent. Face reee<lini.:, exeavatc-d. 

.a. all visible from the sides; elieeks linear, with bkaek firi ile:; 
.1:,.: tile <jral mart^in, and a rather stout vilirissal l)rist](^ in fumt. 
l\i'a 1 projeeting beyond the oral margin, yellow. .Mes*nio(nni .and 
'iC' lIn:]! a little .shining. .\lKloinen opaque, oval, llalteres v<-1!ow, 
Kro and tarsi yellow, the distal joints of the latter brownisln Wine-, 
lo'Jr.y tinj-ied; the third vein tcnninalcs in (he of the win,e; 

;.A'n’,i.’ii]riate section of iourth vein about (.)m‘-tliird :i< loiiy :v da* 
rIV'a.in- section of fifth.” • • 

“ !];ith 1 by mma’ 

■One .specimen, vSt. Vincent.” 

Owinj; to the omission to mention the number <11 dor^o* 
M'litral l;ristles in this species, and some other e.sseiitial clnu*- 
UTS, [ cannot place this species in my synojdie talde, bin in 
^w’itTal a])jjcarancc it must approach verv {'IcisiU' to vaniffnr^ 
b'Miuillett. 

V illiston’s description of Agromyza innomiaata, 

Knt. Soc. Lond. 1800. p, 443. 

“Agromyza innominata, n. sp.” 

■'Male; Head yellow, a blackish' sjiot at the oieili; Iron; Itosid. 
A' ;;T!;e vcllow; third joint longer than broad; arista finely inilx-.M ( ni . 
V' '•"•'t. gently excavated in profile; checks rather broad. Palj.'i 
dilated. Thor.ax obscurely reddi^>ll >'elIow; me.o.jnoinni 
nlai'k hairs. Scutelluin large, with two stout, remoUs ijla'k 
• , ‘nrdomen brown or blackish, yellowish at base. Legs light 

, ‘ •■'/ 'b hind femora black at the immediate tip. Wing.s enuTorsts 
; no; ijasal cells complete; penultimate section of fourth vein a 
bnpger than the posterior. ” 

Length mm,’^ 

■ hne specimen. ” 

Locality: St. Vincent, West Indies.” 
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have not seen this species, and cannot place it in - 
synoptic table from the characters given in the dcscri^jt;*.^’ 
No species of Agromyza that I have seen has only two scutc'^ - 
bristles, and the palpi are remarkably large for a species of 
genus. The head, with the exception of the palpi, as fi n..,: 
looks like an Agro7nyza, but the arista is rather strongly puVf :,. 
cent, for most of the species in that genus. I suspect tha* - 
does not belong here, and the head figured on page - 
Williston’s Manual, which is quite evidently a re])ro(]uc‘- '• 
of his figure 158 on Plate 14 of the original publication of t.r 
description, being given as ‘'Agromyza (nov. gen.?j’' in :P- 
Manual, would seem to indicate that Williston also tlioiv;.: 
so in 1903, whatever he may have thought in ISliH. 
indication is given as to the specific identity of the 
or source from which figure came in the Manual, 

Luiidbeck’s description of Agromyza arctica, 

Vidensk. Meddcl. Copenhagen, 1S90, p, 304. 

“148, A. arctica n. sp. Fig. 4.” 

“Brunneocinerca, thorace opaco, abdomine subnitido, laarkv. 
thoracis maculis flavis ornatis, latcribus abdominis flavis. seyn-:-;.;; 
abdominis margine posteriore angustc flavescente. Frunte Vi • 
flava, lunuUi supra antennas flava; antennis flavis, Ixisi ci Tnar.';:. 
exteriorc articuli tertii brunnescentibus, arista nigra. 14] 
flavo. Alis hyalinis, lev^ter flavcscentibus, nervo longitudinali qu;.r‘ 
in apice aloe excurrentc, costa ad apieem nervi longitudinali qu;;:". 
producta. Halteribus flavis. Pedibus cinerascentibus, qraicu/.-t 
latcribus inferioribus femomm flavis. cT 9 . Long. 2 nun. 

“A. geniculatce affinis. Mas. Bninneocinereus, thorax ip;;:':. 
abdomen subnitidum, thorax longe sed parce pilosus, abdomen 1 :v.to 
pilosum, scutelKmi in margine posteriore quattour setis longi> • 
turn; latera thoracis dilute chicrea, maculis flavis oniata, laura .'t'o “ 
minis tota flava, margines postcriorcs segmentonun angiu'.c 
centes (saepe obsolete), metanotum sub scutellum linea flava •vnuy.:: 
Frons sordide flava, supra antennas lunula flava. Antennit fiav.:. 
basi ct margine dorsali articuli tertii brunnescentibus, ari'’.a ya:r.- 
Epistoma flavum, occiput brunTicogriseum. Aloe hyalinae. Ivvv' 
flavescentes, nervus longitudinalis secundus et tertius leviie: area.; :■ 
ad a,picem reflexi, nervus longitudinalis quartus rectus, in a]:o v-n 
excurrehs, costa ad apieem nervi longitudinali quarti produ< la. nyr-- 
transversal! appropinquati, posterior ante mediam alam i-' 

teres fiavi. Pedes cinerei, geniculis et femorum latcribus 
flavis sive rcfusccntibus. Fern. Mari similis, abdomen 
conico, nigrobrmineo, valde nitido, daubus larnellis nigno 
termina tori’ 
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‘■[nJividua plures adsunt colore toto ct alKluinini-; 

versimiliter immatura. 

'Sviu's at forekomme teminelig alinindelig lai^gs hvlr Vi>tkyMi'u 
v;, : :nincisto oj) til (>9® N. Br.; traelTes \sivr i PiU'krattct, Lars I'U ’irvcr 
: .;,vko 1 Piiebladc. Igaliko-Fjord, d\mngdliarl’tkh.ird. Tavuisak 
K;- tlanshaab, Sydostbugten (Forf.). 

d'lua species bears a resemblance to borealis di‘srnl>od uu a 
•aavious page, the venation being almost identical ia Lund- 
bc-k’s figure with that given in this paper for horvalis, but liis 
d( -crijition is lacking in several essentials, sd tied it is not 
a-edlilo to say definitely whetheV the species :irr reallv the 
or not. 

Cerodontha Rondani. 

Syn: CeroJonlha Rondani, Dipt. Ital. prod. \dj!. I\', ISdl, j), in. 

Odoriiocera Macquart, Suita IkilToii, Vol, II, isdS, p. (i)r> OVi'in/c.). 

Ceralomyza Schiner, Wien, ontom. M< it atsidir. X'ul. \’l, IsS’J, p. -l.Sl. 

Characters of the Genus. 

Similar in most respects to Agromyza, but the third antennal 
yint terminates, on the upper surface, in a tliorn-like ])oint. 
i'i:e frontal and thoracic bristling is similar in nalurt^ to that 
' ■f Agromyza, but in no case have T seen more tlirm two seutellar 
b''i>t{es on the species I have exaniined; nor do I know of any 
-'i ceics in which more than two are jiresent. ddie mid tibia 
r.is no ])osterior bristles, and the costa always reaelit's to the 
b'nrtli vein. 

Cerodontha dorsalis L(k w, 

Plate XXX r, Fi^s, S:i, 31). 

"yn: Odoiitoi era dorsalis Loew, Dipt. Aincr. tJoU. I 

.species 09 . 

-Male and Female: Fron!:> yellow, o]xiquc, in breadth abunt oni:- 
-d that (;f licad; orbits sometimes blackened, \‘(‘ry narrow, on njijjcr 
^ ■ each not over one-sixth as wide as center three dislinc i 

' -dal bri.stlcs present, and on lower porti'ins a few -horL liairs; [irocli- 
'xt'llar iiristles parallel, or slightdy divergent, -rj)a.rat(‘ei al ha e 
y- «y' ivide a space as jiosterior ocelli; antenna.' yellow, tliinl joint 
_ ' e. e»ne and onc-half times as long as l^ruad, ending m a tliorn- 
poini on upper side; arista black, distinctly tlnekeno*! al Ixi e and 
- ^ ^d'jg to near its middle, pubescence indislinguishablr, ]<.,ngtb <>1 
a Qf twice the length of antennee; face yellow, sliglii iy ef>nca 
eg kr-pi rounded; cheeks yellow, higher posteriorly ilian anteriorly, 
w • dtjiighest point abcut one-half as high as eye. marginal brist.ly> 
■ /’•' yi vibrissa strong, differentiated from marginal brndle^; i-jrol>o.ieL, 
• n^aipi ydlow; occiput unprojccting on upjicr half. Mesonotuni 
' di.'k entirely glossy black, with sometimes an indication of gray: h 
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pollen, or with the central portion in front of scutellum yelhjw tr- 
rarely with two narrow black stripes on sides, and the central yell.i- 
lK)rtion carried forward at its anterior margin, slightly beyond niidn’ - 
as narrow lines which more or less distinctly intersect the broad div ■ 
black mark, giving the disk the appearance of having five stripes, f,- 
pattern somewhat similar to that of Agromyza melampyga;latQrA raar— ! 
of mesonotum broadly yellow; humeri with a black spot; four jx ' 
of dorso-central bristles on mesonotum; no setulae on disk; pleu-u 
yellow with black varigations; squamae yellow, the fringe Ijrowii-b 
or grayish; sciitcllum all black or with the disk yellow, two scute;!;: 
bristles present. Abdomen from almost entirely' yellow to alrro.* 
entirely black, posterior margins of segments narrowly yellow. 
slender, yadlow, sometimes with fore tibiae and tarsi blackened, 
tarsi brownish. Wings as figure. 

Length 2-2 S) mm. 

The following is a list of the States from which I have seen 
specimens: Connecticut, Massachusetts, Iowa, Florida, Geor- 
gia, District of Columbia, KenUicky^ Indiana, Nevada, N-:*.v 
Mexico, Texas, Utah, Washington, Tennessee, Nebraska. 
Michigan, Illinois and California. 

I have also seen specimens from Mexico and Porto Rie 
The larva mines the stems of grains and grasses. 

ADDENDA. 

Agromyza quadrisetosa, new species. 

Female: Back subshining. Head yellow, ocellar sjwi, ujyo 
third of orbits, back of head, 3rd antennal joint, palpi and uppcnnoirh 
margin black. Mesonotum with lateral margins broadly^ pale, uh;:; 
yellow, humeri with a black spot; pleurae with upper margin concoloi' is 
with margin of mesonotum; scutellura yellow, margined on sides 
black, sc|uama?. yxdlow. Abdomen black, glossy, the segment. s vr.:.: 
narrow, yxllow, posterior margins. Legs entirely shining black. 
clear, basal {X^rtion of ^xins pale yxllow, outer portions browtrv: 
Haltcres yxllow. 

Frons about one and one-third times as long as broad at vernx: 
orbits glossy', six orbital bristles present, incurved, situated on finoe.i, 
of orbit and of good length; orbits otherwise bare; antenna: of inodcne-' 
size, third joint rounded, second joint with dorsal bri.stle dhn:- - 
arista tapering, bare, brown in color, equal in length to fronmt' 
to second uppennost orbital bri.sLle; cheeks at anterior margin afox 
equal in height to breadth of third antennal joint, at posterior 
equal to slightly more than half of the height of the eye. 
with 4 pairs of dorso-centrals, between which are 2-3 irregular 
setuJas which do not extend to posterior dorso-centrals; scutellar 
(4) subcqual. Abdomen with apices of all segments anuM 
rather strong bristle-like hairs. Legs with mid tibial posterior 
absent or very weak. Wings with costa to fourth vein; ^ 
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.rt't: outer cross vein at loss than its own fr,.in 

vk Ik vend end of first vein; last section of huii vein twuv .i . iujw 

:;v<itirn;ite section ‘ 

<, '2 mm. 

'v|,c; Cat. No. 15957, U. S. N. M. 

'vjK- locality: San Antonio, Texas, April s, iptiT |', f. 

; . Nothing recorded of early stages, 
has spi^cies belongs to the pKsilia group, but inav reailih 
■- pa rated from any of tliose in this paj)er b\- tlu' ]»la.T 
third antennal joint and legs. It is distiiu i from a)iv 
ir harojx'an species I have examined. 

A gro fuyza nicla m pyga L( )e w. 

'itis species has been bred l)y C. R. Jones at San Anionio, 
s. from root of Plantago media. 

A gram yza dire ijro ns M a 1 1 och , 
iiad some doubt as to the distinction of this s])ecies from 
iU(i Zetterstedt, but 1 have since exainiiK‘<i sjKciinens 
igitig to tile National Museum in Buda]H*s!, .and consider 
1 quite distinct. JlUarelki lias tlie Irons darker lhan 
oa>;;,v, the antennae darkened On u]i]>er surface of third 
. the tacc less receding, the eyes hmger tlian high, tlic 
'■ narrr)\vcr, the inner cross vein distinetb' before middle of 
I <cll, and the last section of fifth vc‘in ver\' diainctlv 
r than the iicnultimatc section. 

A gromyza longi pen n is la lew . 
iiave examined specimens from Eurojaa of geni( niala '.inee 
ag the alcove, and find they are distinct from longipcnnis 
c.vmg tlic legs less broadly yellov^ on joints, tlie arista 
bare, as against the distinct pubeseenee of knigi pennis, 
last section of fifth vein distinct]}' shorter titan pennh 
*!• section. 


Agromyza angnlala Loew. 

'sn specimens submitted as lueJuosa Mcygen from Hiula- 
^ * <. nt two distinct species, one of which is very eIo>e 

>':ulata Loew. Under the circumstances I e<;nsicler that it 
oesirable to question the retention of angnlala as tlie name 
-t.- American species. 
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Agromyza ahnormalis Malloch. 

This species differs from ohsctiriiarsis Rondani in I , - . 
more robust, darker in color throughout, and particle 
in that the frons and halteres, and in neuration, the last sec- - 
of fifth vein in ob scar itar sis being about one and 
times as long as penultimate section. Both species haw \ 
pairs of dorso-centrals. 

Agromyza kincaidi Malloch. 

On comparison of the type of this species witli specin:;r.s 
submitted from Budapest museum as nigripes, I lind that 
European form has over all a more glossy black color, tie 
frons is much narrower, being barely wider than width : 
either eye, and narrowed anteriorly, the arista is almost hart-, 
the squamae are darker, with brown fringes, and the -t 
section of fifth vein is almost as long as the penviltimate 

An example from Hampton, N. H. (S. A. Shaw) ::: 
almost every particular with those from Europe so thtit •hi,' 
species may be added to the American list and the raw: 
changed to subnigripes n. nom. for the reasons stated in *’ h 
paper. 

Agromyza pruinosa Coquillett. 

This species has been reared from larvae mining 
bark on birch trees by C, T. Green of the Division of For--: 
Insects, at Falls Church, Va. I have examined two nni.-i 
which agree in every particular with the type, except in Ih:; .; 
rather larger. 

Agromyza cceriilea Malloch. 

I have examined a series of S specimens reared from Ipomot: 
sinuaia and 5 from Ipomoea lacnnosa, at Victoria. IvXy 
in September, 1907, and 7 from same locality August, I'"''* 
labelled Ipomoea, by J. D. Mitchell. They agree with t. -' 
Mexican specimen in all i>articulars. 

Agromyza texana Malloch. 

Two pairs taken in copula at Kerrville, Texas. Jane t- 
1907 (F. C. Pratt). 
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THE WING VENATION OF THE FULGORlDAi. 

Z. P. Ml. 1C U K. 

The {iroscnt j^aper is a oontiiiiiaiion nf my \v.>rk ..■! 

^ of the \vin^ veins oi Uoni.;]>h'n)im im-rc! .i 

])reviously been ])ul)lis]i(Ml im tlu‘ wiiyi; vciMicm i:.,. 

'I'lie jiresent ])aptT is liased upon a stmh' of ilu- win- 
^ ic\a-n i^enera of Fulj^oridx. 'Fhese c'leven yciuT.i air .h ,. 
'raiitvd among seven of llie eleven eominonh- rrm-ni/r*] 
rcb- families of Fulgoricbe. Two of ilu‘ sub- families no[ n-pre 
- n'o-d in this study arc not found in our lerriiorv and I have 
r>>' bi-mi able to secure re])resentatives of tiu' two rnnamine 
al -families, Achiiida and Fiilgoridn. Tlu' vemali-m of ih, 
t .vo wiij-families presents no special didieiilt ics wluai virwrd 
in tlie light of our knowledge of other Fulgorida- which liavr 
: >wn carefully studied. 

’hhe same technique has l)een used in preparing the materia! 
aT >tudyirig the wing venation of the I"ulgorid:e that war 
n-r<l f.M- studying the Jassidaa The inmrplial wing-- bring 
n iiiuvcd as carefully as possible were na unted in water. The 
■'•le.g ])ad was then either drawn with the aid of a canirra 
InwOa or a photomicrogra])h made. Afterwaol a jien and ink 
orawing was made from the ]>hotomitTOgrapli uniform with tin- 
‘ ancra Incida drawings. The drawings of llic adult wmg-. 
■‘V rr made from balsam mounts witli the aid of tin* Ihimgcr 
a:a'.ving aiiparatus. The rnagni fh'at ions irn'd in ]Mit]i r.i r.- 
'■■-’n d greatly being adapted as far as ];os>j}.Ir tf, !)*.■ n. . d ■ 
nain idnal eases. 

1 ia.‘ relation of the main trachea:' of the wing; jr'td to the 
‘"t.'' trachete is an interesting one and one igion which much 
has been laid in the ]jast. The relation Inp.- f^f i lie m;iin 
■ nc:e of the wing yjads can be mueli bi tter midcr tond it 
' can lie traced back to their origin froni tlii- mam Ijody 
" s hc:e. 

h ntortunately, however, the wing pad', of rno'.t itmer* '. 

placed that the body Iracheat lie; ver\' deep. 'ITiir mala ■ 

. ‘ra« lically impossible to secure the boib' tracla-a.; by ‘h'- 

•iNNACS of the Entomological Society of America, V'-i. \’I. X'.. i. 
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ordinary methods “ of dissection. If the wing is ('an.fui’v 
removed, however, the relationships of the main 
need not he disturbed. Some emphasis has also been jilan - 
on the fact that in some families the tracheae of the winij |,;.y 
arise from a single basal trachea, whereas in certain (v.hr: 
families the radio-medial group of tracheae arises from a cc!rh:i;:,: 
body trachea while the cubito-anal group arises from a i-a-i.i:;; 
body trachea. In certain cases this character has been u>id 
to indicate that one family is more primitive strucinrab, 
than another. That such a position is untenable is dearv 
shown in at least two genera of the Fulgoridse in which I 
so fortunate as to secure enough of the body trache:e .'i- 
determine this ])oint. In Thionia (Figs. 27, 2S) the trarhri 
of the fore wing pad arise from a single body trachea while ‘b 
trachem of the hind wing ])ad arise from a cephalic and a ca'i-! .' 
body trachea. In Amphiscepa (Figs. 5, 0), on the nih,- 
hand, the trachccX of the fore wing arise from two body trarla a 
whereas the trachcjc of the hind wing arise from a singh' ]•(. !;, 
trachea. 

Tlir: FORE WING. 

Unlike the fore wings of the Jassidx, the fore wings o[ n 
Fulgoridre are exceedingly variable. As is well knoNcn, i;*- 
adults of many Fulgoridx occur in two forms, a long-wxp-: 
or macroptcrous form, and a short-winged or bmchyptcroiis -orr.:. 
This is especially true of certain genera. While the in'oiiio:; 
of the origin and significance of this variation is an cNCcC'lir:;:;y 
interesting one, it has not been taken into considcratwn 
this paper, and as 4 rule, only inacropterons forms have cio: 
considered with the exception of a few cases where the hniiryA 
tcrous forms are the usual ones. 

The wings of the Fulgoridx show two marked y 

specialization from tfic hypothetical type, the one by lU- a’* 
dition of accessory branches to the main veins and the 
by the reduction of the number of branches of the mam vtre- 
The one may be known as specialization by addition, ami 
other as specialization by reduction. An almost 
series can be traced from the one extreme to the other, j 
like Ormenis (Fig. 13), show as great specialization by 
as is found in any insect of any order, while forms like 
omorpha (Fig. 33), show a great deal of specialization - 



Vetiattofi of FuU^ondu. 


r'lo,; 


While the venation ot inost (it tlu* instris 

Iiave been studied extensively so far (. an be O'dared in a 
: : .:r of less uniform ty-[)0 for the fainib-, in tiie Ibikaniile 

• - :^ai-]i lyineal form can be ^iven. In the fnllnwiny (i\sens-inM 
. : !!!(■ individual trachea? the differeiU'es in tlu- eliaraeit rs i.f 
••n -ame trachea in different ,^enera will not Ik- etn]>}ia'i/ed 

. ;:niefi as their reseniblanees. 

The Costa of (he Fore 117;/^;. 

'I'lie costa of the fore win^ is usual]\' jjrc'seni in ilie Ful 
-r-ritia/, in fact it was found in practically c'ver>’ yenus siudicil. 
'ryi'ieally. costa is a. single unbranched trachea usnallv of 
■: <iniewhat less extent than subc'osta. In Onuciiis ( I'ic. Mi. 
'aMwevor. there arc many small lateral Irachc^a' fornu'd alony 
entire len^tlt of th(‘ costal trachea, and in A}iil>hisec(m 
Pi;,: oi. the tip of the costal trac'hea breaks up ini'> several 
onailcr tracheae In Thionia fPhy. 27). thi‘ coslrjl ir.aehea 
-'lews a stronji^ lateral branch iiear its base. 'Phis branch 
vans |.arallel with the main branch of costa and M‘cin> tn be 
c’clnded in the same formitp^ vein. 

The Siibeosta of the Fore 

i he >ul)COsta has been found ]>ri'^c?it in all of tlic yencra 
s’lnhcd. In many of the ycawra. sub(‘o>la is a larger and 
naa‘e ini] irtrlant trachea than radius. In ncar]\' all ca'ics 
1’ h.c- ](arallel with radius for the icu'catcr ];art oj' u ■ bnjuh, 
■'■'bale 111 Seolops fFi^. 2M). it lies ])arallcl with radin- tor it;.; 
t’Circ ienylh. Sulicosta is typicsally two branched ui the 
F- ’ phiindn (Fiys. 4M, 15), and in the Cixiida 17 '. while in 

-le: ptnscepd (Fij.;. 5), and Ormeais (Fiy. Ms the tij» ol the Mib- 
'■■"ta breaks up into several small trachea'. 

The Radius of the Fore 117'/::. 

Radius in the Fulgoridte occuincs a much les^. inijjori.ant 
cc.-itioii than in the wings of most other in'cets whit h jhav(^ 

• '■■■)) studied in detail up to the ])resent time. In mtj;'t (;a-es 

'■ radial trachea lies parallel with the subcostal traidn.*a and 
■■ uaily only a single vein is forme<l in the region <jeeu]!ied by 
e e two tracheae. In Stobccra (Fig. 15), ’•adius is a single 
‘■■ciranched trachea lying parallel with subcosla for more; 
•sti half of its length then diverging anrl running ]>arallel 
• 'i one of the branches of medius for a short rlistance it 
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diverges toward the costal border. Radius octuib- 
somewhat similar j^osition in Myndus (Fig, 47), cxatj' it,, 
there are three or four small branches near the ti]) aij] a',, 
trachea does not coalesce Avith medius in any part of its idv,-- 
The condition of the radial trachea in Dictyophara (Kie. tC, 
is almost identical witli that in Myndus, except thai' 
arc small lateral branches toward the tip. In Thionia Fi • 
27) and Scolops (Fig. 23), the radial trachea is quite simiL-ir •’ 
appearance to that in the genera discussed above except tliat >< * . 
arate veins are formed along these two trachea in Thionia. F 
both of these genera the lateral branches near the tip are ni’r.h 
weaker and more uncertain in their position and are not i;..- 
fore-runners of typical and fairly constant longitudinal vcir^. 
but of rather uncertain cross veins which are fairlv conn]:* :' 
in these genera. In Amphiscepa (Fig. d), and Acnnalonii 
(Fig. 1) radius is a single unbranched trachea. In OrmoiK 
(Fig. 3), the radial trachea consists of two main trachea' 
separate into several smaller branches before reaching tls 
tip. 

The Medius of the Fore Wing, 

In all the genera studied the medial trachea is tlic ni'o- 
important traehea of the fore wing and its branches ocrui'/ 
more area than the branches of any other trachea. In i:/.- 
genera studied medius seems to be typically four brani.]'.'. ! 
only in yiniphiscepa (Fig. 5), Each one of these bratuix-. 
however, branches one or more times before reaching liic cc 
of the wing. In Onnenis (Fig. 3), medius divides ini'> tv"' 
branches each branch again dividing into two branches, lu;' - 
of these branches, however, is several times dividcl l‘c:"r 
reaching the tip of the wing pad. In Acanalonia 1 ■ 

medius is three branched, these branches representing n.-d:'.:' 
one, medius two and medius three plus four. In 
(Fig. 23), Dictyophara (Fig, 25) and Thionia (Fig. 27:. rsC'ir.a 
is typically two branched, although these branches may uivi':'- 
one or mofe times before reaching the tip of the wiiig 
The veins which form along these secondary branche> arc - ’ 
at all constant in position and relative importance, b'^ • 

(Fig. 45), medius divides into two main branche^. 
branches represent medius one plus two and medir.r nua 
plus four, medius one and medius two separating before rcaua 



Wing Venation of Fulgorida\ 






• the lip of the wing pad. In Myndus rnr.hM*. is 

'V5iicallv four branched with an accessory br;uu'!i iKUvt rii 
c>iius one and modi us two. 

The Cubitus and the First A}ial of ihe Fore 
As in the jassidre tlie cubiial-tirsi anal Ntiio bu* 

characteristic landunark in the traclicat ^ -n <>i‘ ilu- I'u!- 
^...rahe. These two trachea are united for a <liort di-Cinrr 
‘a.ni the body trachea and cubitus is usually two braiuhrd. 
ia Thionia (Fig. -7), Dictyofhara (Fi^e- and Am ntilonia 
Idy. Ih culdtus is un])ranched, while in Fhylloseeli.s- da-. Vi. 
«, '’iaiiis is two branched and in Stolncra (Fig. there is an 
s.crssnry ])ranch Itetwcen cubitus one and cubitu. two. 

77/e Second and Third AjuT of the Fore Ib/z/jy 
Tlie second anal trachea is a siin])]e unbratuhed traclica 
• c'.d usually lies i)arallel witli the first anal trachea. 'Idle third 
anal trachea is nearly always ])resent in Fulgorida- and is usually 
t .VO branched. The second branch when present nxuallv 
n-rin> the anal border of the fore wing. 


THK niNl) WIX(i. 

dh.e hind wing of the Fulgorid'c is almost as vanalilc as 
da- tore wing, very little similarity Ining oltscrved in ilic 
dnurent genera of some of the sul)Tanulies. fjuiic a htlle 
■'.'.iViation is frequently ol)servcd in different indixiduaf. oi the 
ur;t- -'pccies. 

The Costa of the Hind 

Ihe costal trachea is present in the following widely sr]j.'i- 
r.Ued genera: Myndus (Fig. 4S), Scolops ' Id'g. IM ■. Didyophoro 
Hg. 2fb, Thionia fFig. 2SJ, Acanahviia (Fig. lb, and Idiylh/s- 
<'//;' (hig. S). In Thionia, Phylloscelis and .l/y;/////.s it i> unit'/d 
'■'■uh sulicosta for some distance from the bofly Lracln-a. In 
><>ilops it is present only as a weak traeliea at tiic ba^e ot 
■ d- wing. 

The Subcosta of the Hind Wing. 

Inc suVjcostal trachea wa.s fotmd in :d' tlie wing ]t;id- 
'died. In most of the genera it runs parallel with radius 
^ 'tlmost its entire length and divxTges at the ii]n d lie 
‘t-il and subcostal tracheae are included in a common \s-:n 
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except at the tip where subcosta diverges and the vein whi,-, 
forms along this tip in the adult resembles a branch of tlie ra-i::.! 
vein. This condition is especially apparent in Stobani ip; . 
46), Myyidus (Fig. 48), Dictyophara (Fig. 26) and Amphisii:,.: 
(Fig. 6). In Scolops (Fig. 24), subcosta appears merely *.< 
a weak trachea lying parallel with radius along its base. 

The Radius of the Hind Wing. 

In nearly all cases radius of the hind wing is a singk; rin- 
branched trachea. In certain genera, however, such as S(olo:,: 
(Fig. 24), Dictyophara (Fig. 26) and Acanalonia (Fig. 2), radi:;s 
shows more or less tendency to branch near the ti]), Thv-v 
branches are rather variable as an examination of ditiVrLr.: 
individuals of the same species clearly shows. Therefon 1 
have made no attempt to homologize these branches. 

The Med i us of the Hind Wing. 

A typical medius of the hind wing of Fulgoridu' is tv.-, 
branched, but frequently these branches show a deci'kl 
tendency to branch again before reaching the tip of the vvr.^ 
pad. In Stoheera (Fig. 40) and Thionia (Fig. 28) medius .■ 
simple unbranched trachea which in Stoheera runs parallel wr.h 
cubitus for a considerable distance, the veins of the adii;: 
coalescing at this point. 

The Cubitus of the Hind Wing. 

In many genera cubitus of the hind wing occii])ic> *-'v 
greatest area and bears somewhat the same relationship to thv 
other tracheae of the hind wing that medius bears to the oihvr 
tracheae of the fore wing. In Myndus (Fig. 48) and Fhylloscu'^-' 
(Fig. 8), cubitus is unbranched. In Stobcera (Fig. 46). lluou:-: 
(Fig. 28) and Scolops (Fig. 24) cubitus is typical. In the otbr 
genera studied cubitus has two principal branches, each '-t 
which bears one or more accessory branches. 

The A nals of the Hind Wing. 

The first anal of the hind wing bears the same relarj'j 
to cubitus that it does in the fore wing. The scconu aixii 
trachea is usually simple and unbranched, and. lies para.^yi 
with the first anal. The third anal trachea has been touin- 
in all of the genera studied and is usually branched. Anmougt 
in some cases Thionia, Dictyophara and Scolops tne tin. a 
anal trachea is three branched. 



Wing Venation of Fitl^^oridiC. 


:u: 


SUMMARY. 

( iwitig to the fact tliat the adult wiiiL^s of \\u' I'uli,’. r 
so much it has seemed best to sununarizo tin- hoiriol,,-:,-:, 

: adult winj^ v'cins by giving a discussion of the rhai;u trrs 
the adult M'ings of the various subfamilies. 

Sul)'faniily Fulgorida, 

both the fore and hind wings of ilus sub-family ari‘ ehar- 
.reuri/ted liy a large amount of reticulation. Nearly all ilu' 
sanniters of this sub-family arc charactcri/.ed by having .a 
h.rge numl)er of accessory veins. 1'hcsi‘ aci'cssory xains 
iiViN' be added to radius, medius or cubitus. Imt in some i a-;i's. 

in Poiocera (Fig. b) all three o) these veins l)ear aecc-'orv 
\cm>. In the hind wing radius and medius do not iuual]\ 
hr iv man\' accessory veins, Init cubitus usually ha^ se\ < ral 
,!.\x-ssorv veins. Another charaeterist ir of lh(‘ hind wings i^ 
'!ie tact that the cross veins are a|)t to be connected togdlicr 
f-Timng false veins l)etween the principal veins, ddiese faha- 
Veins usually lie along the folds oi the wittg. 

Sub-family, Flatida. 

'hilt' chief ('haracteristics of this sub-faniih' arc; I'irst, 
tliat i lie costal vein is remote from the ct>sta! bidder ot ilie 
voug rtnd connected with it by means n\ a number *»' en<>s 
Veins; second, that radius and medius are jjrovided wtili a 
largc^ number of accessory v’eins; and third, that these aeee>-.oi’>' 
vtms are usually connected by a dehthle series ot cross, '.aan - at 
a urdhirm distance from the a|jical border ot tlte wing. 'The 
’•md wing is chiefly characterized 1)\' tfie great det-elojanent 
“I the anal area of the wing, and by a large nnmb(T o! aeee^sfjry 

• ut-^ attached to cubitus. 

Sub-family Acanaloniida. 

1 he fore wings of the members of thi.-^ sulelainily are 
'iiactcTized by having a large number of cross veins la-tween 
■ branches of the principal veins. The\' an* also characterized 
;• having radius simple and unbranched, and the larg<'r area 
*:h* wing occupied by the branches of the inedius. In :-om<i 
- * Amphiscepa (Fig. 15), medius is typtcally four Ijratu iied 

• ’‘h the addition of accessory veins to some of the branches. 

• • v'ther cdis&s, A canalonia (Fig. 17), medius is three branclicfb 
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the branches representing medius one, medius two and 
three plus four. The hind wing is characterized b\ the* 
development of cubitus, and the fact that in certain cas-', 
Amphiscepa (Fig. IG), radius and medius coalesce for a 
siderable distance from the base of the wing. 


Sub-family Achilida. 

The fore wings in this sub-family are characterizeil Ijv ’’ v 
fact that subcosta and radius are coalesced for a considcra* ;*• 
distance from the base, and the fact that there arc 
several cross veins between subcosta and the costal hi>r ir' 
of the wing. Radius and medius offer no special charactrr. 
and cubitus is typically two branched, although then- ;;r.- 
frequently accessory cross veins between cubitus two and i:;./ 
anal border of the wing. 

Sub-family Dictyopharida. 

The chief characteristics of this sub-family are to 1)C l •ar.i 
in the comtdete or all but complete coalescence of subco^ia . 
radius. In Scolops (Fig. 20), they are completely cualc.^cv:. 
In Diciyophara (Fig. 31), nearly completely coalesced, l-iit jv. 
Fhylloscelis (Fig. 22), are not coalesced except for a short os- 
lance at the base. Medius is typically two branclicd, bn 
in Scolops (Fig. 20), there are several accessory Iwanolto. 

In Scolops (Fig. 20), and Dictyophara (Fig. 31). " 

typically two branched, but in Phylloscelis (Fig. 22j, ctr-ir.a 
bears several accessory branches. 

Sub-family Issida. 

I have studied only a few genera in this sub-f.'unily. I-- 
Thionia (Fig. 35), all of the branches of the prinot-ia y- ;' 

are reduced, medius alone being typically two 'y- 

All of the- veins are connected by a number of 
In Briichomorpha (Fig. 33). a study of the adult 
seems to indicate a condition closely approximating 
dition found in the Delphacida, in which radius 
are coalesced for a considerable distance, 
strongly and coalescing with medius throughout 
its course, and then diverging strongly toward the 
of the wing. In all of the IssMa that I have at 

and third anal are coalesced for nearly half of their •- 
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•:.i- rip. In Thionia (Fig. 3C>), the anal area of tlu' hiiai uin^ 
■ airi.;er than the prcanal area, and tliinl anal is I'liaram ri/ed 
Pv ihc addition of a large number of aeec-ssory wins. In 
nnccJwmorpha (Fig. 34), the hind wing is gnwtlv redueeu in 
.:na. and the prinei])al veins only are repavsente,! I.v ample 
-ranched veins. 


Siib-family Derbida. 

In this sub>family, also, subcosla and radins arf is si], <1 
era oonsidcral)le distance from the base, and bnih air tvjiirally 
liranehed; although in some cases, Otioa'rus il'ie,. hi)), ilu rr 
.IV a numlier of cross veins between subi'osla aiul the rosial 
looirr. Medius is typically four branehetl witli a miiulicr iif 

- re'.<ory veins added to rnedius one. In I'ly. 47 a 

eai Otiocenis (Fig. 39), there is an aeeessorv vrin briwrrn 
a.rdius three and four. In Lamcnia U'ig. lls. thnv an* no 
.. v< ^>ory veins between rnedius three and nu'dins four, .and 
'■aiy a --ingle accessory vein lietween incslius oiir .and inrdins 
-'vr. Cubitus is typically two liranehed, Inn in Oliocrrns 

i Auotia these ])ranches do not extmd to tin* an.al bonlrr 

- • die wing, but unite with the coalesced anals .at some little 
■'-■'tanee trom the border of the wing. In thr him) wing.--, 

- d»o:ia and radius arc coalesced, and incdius is two bianchrd 

m; Anotia 38) and Otioccrus (Fig. Ida but nnbranrhed 

a; Lumcnia ‘ Fig. 42). Cubitus of the hind wing i-. \\\'<> Iw.aii' la d 
c- .id (it the ineml>ers of this sub-famih' whii h J havr t-v.-tmim d. 

Suli-family Cixiida. 

1 his sub-family also is eharactenzed by thr fat’: thuf 
•cro^ta and radius are coalesced for snntr tli-taii'f from tl;,- 

• ; Subcosta is typ)ically two branche'l. aiMiougli in liofh- 
rjjL< ra (Fig. l>0j, Oliarus (Fig. dSj and (lidras log. dg i!]ht- 

• ciSTary veins arc added between sul.>co.^ta rm- an'l ■nO'(,'-t;i 

Radius is typically three branelietl. ahii'aigii djr r 
•na ’ncs are somewhat variable in their relat i< im-iiiii.'. .Xb 'lins 
pically four branched with an ai'ce--ory \'riii brtwerji 

• ■ ::us orr and medius two, although in Oiiams log. <>8}, 

medius one and medius two bear acc'essf.>ry •eins. Cubit -i - 
■•.e fore wing is typically two branched, and s(-rond ami ’bird 
are coalesced at the tip. In tin* hind wing -ubro t.'i and 

• are coalesced for a considerable di^tttne{.‘ from th*- ba 
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and radius has two branches except in Myndus (Fig y 
Medius is typically three branched except in (Ecleus ! Fig. 
where it is only two branched. Cubitus is unbranched - 
Myndus, and two branched in all of the other menilieri •' 
this subfamily that I have examined. 

Sub-family Delphacida. 

In the fore wing, subcosta is typically two branchcnl. Rriy-; 
is coalesced with subcosta for about half of its length, when •• 
diverges suddenly, then coalesces near the middle of iis cocr-.. 
with medius one plus two. It then diverges toward the covtd 
border of the wing. Medius is typically three brancio 
the branches represented being medius one, medius two c:.: 
medius three plus four. Medius three plus four frcqiu-r/'v 
coalesces for a short distance with cubitus one, as in Lihuw.^ 
(Fig. 53) and Stenocranus (Fig. 49). In Stobcera (Fig. .‘1. 
these two veins are connected by a short cross vein. Cnl 
is three branched an accessory vein being developctl 
the anal side of cubitus one. In the hind wing, subeexta aa; 
radius are coalesced for more than half of their length 
medius is unbranched. Cubitus is typically two branch'/:, 
cubitus one coalescing for almost its entire length with moFis. 
being separated only at its tip. The anal area of the hind v/:g 
is considerably enlarged and the third anal is frequently tl.r e 
branched. 
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Plate XXXIV. 

Fig. 23. Fore wing pad of Scolops sp. 

Fig. 24. Hind “ Scolops sp. 

Fig. 25. Fore “ “ Dictyophara sp. 

Fig. 26. Hind “ Dictyophara sp. 

Fig. 27. Fore “ Thionia simplex Germ. 

Fig, 28. Hind “ “ Thionia simplex Germ. 

Plate XXXV. 

Fig, 20. Fore wing of Scolops perdix Uhl. 

Fig. 30, Hind Scolops perdix Uhl, 

Fig. 31. Fore “ Dictyophara florenfe Stal. 

Fig. 32. Hind Dictyophara florens Stal. 

Fig. 33. Fore “ Dnichomorpha ociilata Newm. 

Fig. 34. Hind “ Bnichomorpha oculata Newm. 

I'ig. 3.5. Fore “ Thionia bullata Say. 

Fig. 30. Hind “ Thionia bullata Say. 

Fig. 37. F''ore “ Anotia sp. 

Fig. 38. Hind “ Anotia sp. 

Fig. 39. Fore “ Otioccrus coquebertii Kirby. 

Fig. 40. Hind “ Otioccrus coquebertii Kirby. 

Fig. 41. Fore “ Lamenia vulgaris Fitch. 

Fig. 42. Hind “ Lamenia vulgaris Fitch. 

Plate XXXVI. 

Fig. 43, Fore wing pad of Stenocranus sp. 

Fig. 44. Hind “ Stenocranus sp. 

Fig. 45. Fore “ “ Stobiera tricarinata Say. 

Fig. 46. Hind “ Stobiera tricarinata Say. 

Fig. 47. Fore “ Myndus radicis Osb. 

Fig. 48. Hind “ “ Myndus radicis Osb. 

Plate XXXVII. 

Fig. 49. Fore wing of Stenocranus lautus V. D. 

Fig. 50. Hind “ Stenocranus lautus V. D, 

Fig. 51. Fore “ Stobaera tricarinata Say. 

Fig. 52. Hind “ Stobaera tricarinata Say. 

Fig. 53. Fore “ Libumia omata Stal. 

Fig. 54. Hind “ Liburnia oniata Stal. 

Fig. 55. Fore ‘‘ Myndus sp. 

Fig. 56. Hind “ Myndus sp. 

Fig. 57. Fore “ Cixius sp. 

Fig. 58. Fore “ Oliarus 5-lineatus Say. 

Fig, 59. Hind “ Oliarus 5-lineatus Say. 

Fig. 60. Fore “ Bothriocera pro-signoretti. 

Fig. 61. Hind Bothriocera pro-signoretti. 

Fig. 62. Fore “ (Ecleus decens Stal. 

Fig. 63. ‘ Hind “ OEcleus decens Stal. 
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the PRINCETON COLLECTION OF FOSSIL BEETLES 
FROM FLORISSANT. 

By 11, P. KHVM, , |, 

'riinui^h the kindness of Professor ('.lllurt win hi;’,:!, 

. : h;r rX'pMrlinent of Geolo^\’ of PriiUH’tnn vvi! y. I h,]'., 

; . wi allowed to study the eolleetion of Fl()ris>ani tovsil 
hw eare. The series is of ])ariieular intnn’s! ■ iiac it 
.L yari of the material used hy St'uddtn- in workni;' u]> 

< !us principal ]XI]xts on the i'erliary insiM'ts'^ and mntain;. 
f eiv of his ty])es and coty{>es. He- studied tlu* iireseiU co! 

hon with sfieeial referenee to the Adc'phaea, ( dacieiu-Mia 
: : d Rliynehojdtora and in these yrou])s di’seiihed ]jrafti, atl'. 
d:’ I'f tlie novelties which were in snlheiiaitly -nod mndiiioii 
:w tliat ])ur])ose. With tiu' csxec'plion of A!(tnii(s 
r ’lit- detcTnuhiation of which 1 am res]jon>ii ilr. all of tlu* :-]pi i-if. 
a'lnouted to his authorship in the following li-i wm- i. icnnticp] 
him and tlie s])eeimens reprc'sent ilie oriynnals whiiii ‘cres d 
dsr hasc-s of his descriptions. ThoM‘ aitril-nO'd to ni\' «-i!' 

t ither latcdy ])ul)lishcd or now in iT^i-w heir, d'rii 

• de-erihed as new. The drawings are made \mi!i a ramera 
hr :' Si and re})resent only what actualK' remaim^ of i h'- • pirrinirn 
'.M fp- liriny no atlem])t to restore* lo>t jiart- or to idrah/r an;, o! 
■h' enaraeters. 

•V' in all collc’ctions of fossil insert:-, a pood niam. i|.r 
'^■'■nnrn'. r;re in too poor jireservai ion ’o rrpac' • : ad;. . nc 
■■ o iiossihle to recognize the fort\'-two ;.]M i !r li o d h- i-'V. . 
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Lampyridie. 

Podabnis whceleri Wickh. 

cupesoides Wickli, 
Tcicphorus humatus n. sp. 
Tryphcnis aboriginalis n. sp. 

Ptinid/jp. 

Xestobiiim (?J alutaceum n. sp. 
Scarabojidac. 

AtfCnius patcscens Saidd. 
Aphodius al)ortginalis Wickh. 

Ccrambycida:. 

Callidiopsites grandiceps n. sp. 
Leptura Icidyi n. sp. 

Chrysomelidic. 
Crioceridca dubiu Wickh, 


Cistelida;. 

Cistela antiqua n. sp. 
Capnochroa senilis n. sp. 

Rhynchitidae. 

Paltorhynchus narwhal Scu l l. 
Trypanorhynchus depratu.s S<!i 

Otiorhynchitida;. 
Evopes occubattis SciuM. 
Eudomus robustus Scudd. 
piiiguis Scudd. 

Curculionida:*. 

Gcralophus occultus Scudd. 
fossiciuR vScudd, (?) 
lassatus Scudd. 

Clconus prirnoris Scudd. 
Cremastorhynchus stabilis Sen 
Anthonoinus arctus Scudd. 
Tychuis evolatn.s Scudd. 
Aulobaris damnata Scudd. 


Coccinella Linn. 

C. sodoma n. sp. (Plate 11, Fig. 1). Outline subcircular, or’ I'.c 
ordinary form of Coccinella if allowance be made for flattening. S; ".:’; - 
ture extremely fine, consisting only of the alutaccous roughen::-.^ 
common in the genus. Scutcllum a little larger than in the recev.: 
North American species of Coccinella. Length, 7.75 mm. 

Type in the Museum of Princeton University, number 
G5G1. 

An extended description seems unnecessary, since the 
figure will show the proportions of the different parts ol the 
body. While it is safer to consider the generic referer.ee 
as Applying in the Linnaean sense, there is nothing abort 
the specimen which would seem to throw it out of Cocemr.;^ 
proper. It is a little larger than the average C. transvir- 
soguttata, the common species of the Rocky Mountains today. 
No definite color pattern can be distinguished. 

Antherophagus Latr. 

A. megalops n. sp. (Plate I, Fig. 1). Fonn subparnikj a-- 
mgderatcl}' elongate, the entire surface de\'oid of any distinct scry 
though there arc faint signs of shallow, broad, elytral j 

few small punctures towards the sides of the pronotum and v. rrt h'. ■ 
to be hair marks on the prothorax and elytra. Head large. y 
and one-half times as long as the pronotum, slightly longer 
sides a little convergent anteriorly, front margin indistinctly ! 
but apparently about truncate. Eyes submedian in posin 'O- py' 
and rounded, separated above by less than the width of onj - t • • 
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:\h\ 


submonilifonn, sli^hlh' incrass^at^' -rb. . lir -’ >. 

'.-.r-o, -ccx'nd short, third loii^^crjlhan the fourth, .t r-ti.b 

I'.rtti to ei^^dith subequal, the remaining,' thi-ci‘ fortriir;;' ,i r; 

Trr rlt-A'onth joint is <lamaj^ed in this snoeiinm, so iliai ds- , 
bo made out. Prothorax vere si..'?;, ab.tui iwirr a 
the fonn of the sides distorted, one aj>;HMri!n: Im Ik 
the anterior ani^le distinct while the oliur is aj-i-iiaO’ •.viOi 
e nearlv <>bliteraled, ScuTelhnn absent •»:' a- defes >1 lb , 
b-'at Mile and one-half limes as lon.e as l>road. aoiees. iti ine. mmO,. 

'inth' roundinj; tlironjeh as preserve*! t1n-v are •epar.anli- . 
.;i:::i''.ale at tip. bej^s wantin;e. Leu.^th. l.bil nnii 


d'\i)e in the Mtiseuni of Princa-ton I'niwrsit w .tliverse .oid 
reversm numbers boOd and b")l)r), 

'Fhc head is larger than in llte modern species < 'f A nliit r(il>ha- 
that I know and the eyes are of numh i;reater -i/e in llie 
i'M>-ih It may be necessary, some day, to eias i a mov :a iins 
f'tr this inseet, but for the ])resenl, it siamis better to .dloiv 
to remain in A}ithcropha^/{S. 


Dermestes lann. 

D. tertiarius Wickh. (Plate II, l'ii;s, 2 and d A nerimeii imo. 
'.o'Md m this eolleclion is in niueli more ijcrart o'lidiiiMn di.-m the 
■ and shows a few additional, feat nres. 'Fhe lirad r- of n.,r-n;:d 
,L::d punc'lured a little more sironejy di.an d:e oi'm; le 'r:i\. '1 he 

ra :.' an’oaina is dis])]aved in snfticu'Ml 1 poMi] ; s r « a \ .e. ]■ -i i o, hnv; 
d:a’ it i> \ery similar to tlial of the recent D. marmoratiis • ':< > p' :h.t: 

' I'.vo piinls imme<hatelv jjia'eedtini; die eUil* ar-- ;i ’-ra!* brM.i<!-!\ 

vi-^iinare, punctuation and si/e are .as t]e ( !-l)nd :m;- ds- n p<-. 

t tn aocount of the im])erfeelion of tin lypo. wliioii v.a : mo-d 
tor t}u‘ ori_^njial fij^urc, new drawings Ironi the Prinoctou qieii* 
men are hcrcwitli. The generic n.lma-me aeoina to 

bo eoinpletely sustained liy tliis exarnplia It oarrie . the 
bnneeton Museum number bbPb 


Attagenus Latr. 

A. aborigiualis n. sjn (Plate if, luo, i:. I'Mim nb- 

omiical. Head of moderate size, deeply in * rod in d;r pr'-OiM;:,/, 
v.utv'Iy sparsely punctulatc, eye rather .anaiL I’r- ■* ; "j-av reMw; 
• ddlv a little less than one-half the basal width, ad'- .ar.-eno . do- 
■■'aa.aey .so in the specimen, front and liind arades w* ]] d' le.' d, 'Spac'd 
‘■Vtr.anatif/n moderately deep, 'oase rather strMn_i.Ts ]ob< 'j a' e ad* sh- 
ed dnuate each side, disk mmutcly jiunctulale or n--arlv 
cweiluni small, triangular. Iflytra about three and 
■\'.es the length of the prothoracic median line, not strialf. puneoi.r;'/. 
a nte, surface with signs of a. fine hairy vestitnre. bcopah, n s... 



362 


Annals Entomological Society of A merica ( \^j] \- j 


Type in the Museum of Princeton University, numh- 
6290. 

The form, size, thoracic outline (especially the shape of thf* 
base), the proportions of the abdominal segments and 
vestiture all point to this generic assignment. The sculp! 
seems to have been finer than that of any of the recent Xor-.h 
American species with which I am acquainted, and this char- 
acter will separate it from the fossil A. sopitus. 

Telephorus Schaff. 

T. humatus n. sp. (Plate I, Fig. 2). Fonn subparalld. 
narrow. Hoad crushed so as to appear excessively largo, p.'n -liai!:.:: . 
since the basal antennal joints are thereby merged wiili the c-o.:. 
Kyc moderately large, rounded. AntentuT equal to a little nv.rc 
onC'half the bod>' length, first joint not distinguishable, secmni s':...::. 
third shorter than the fourth, remainder subequal in length, all ev.y. 
the distal three with the inner angles produced so as to ap|.>car r'.. i r- 
ately sorrat(c Prothorax transverse, sides and apex rounded. Svr-b 
lum of nonnal size, triangular. Elytra four times thejength of -y 
I)rothoracic median line, rounded at apices. Legs rather short. Ler.y’c 
7.50 mm. 

Type in the Museum of Princeton University, innnhtr 
5984. 

In form and size this insect resembles the recent 1\ biiinoiU^^ 
quite closely. The sculpture is of the fine alutaceous type 
common in the genus. 

Trypherus Lee. 

T. aboriginalis n. sp. (Plate I, Fig. 3). Fonn similcr to '■ 
of the recent T. latipennis. Head a little distorted, but evidc: ' ■ 
of moderate size. Antennae slender, filiform, the joints r.ct 
but too poorly preserved to describe as to their relative lengths.^ 1 - 
thorax about as wide as the head, transverse, apex narrower ■;( 
base, sides moderately strongly rounded. Elytral length 
twice the prothoracic uHdth, apices narrowed, but rounded, j 

strongly scabrous. Abdomen with several segments exposed 
the elytral tips, without visible terminal appendages.^ ^ Legs - 

except one femur, which is rather slender. Length, 8.7o n'tri. 

Type in the Museum of Princeton University. num>A^ 

6527. 1 

There is little doubt that this insect is closely aaie^‘ 
Trypherus if not an actual member of the genus. L. 
size, form, sculpture and general appearance of 
r, latipennis, common in the eastern half of North Ame 
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TIk hind wings are spread and exposed, showm- 
portions of the venation quite well. A ei)ni|.;iriv, 

:u'nre of the fossil with the accompanying one of i]\r win'- of 
/'. latipennis will show the close g(atcral corrcr^jn iiai, !>, r iu-- 
o.vcon them. The dotted lines in tlic latter iignrc :-.ii.,w 
tr.ins|.>arent markings on the general ground, hut ni tl;.- 
;r.e upper one of these is not visil)le while ilu' -owtr 015. -mn-. 
‘0 have been strongly pigmented. 

Xestobium Mot sell, 

X. !?) alutaceum n. s]). (Plate I, Fig. .V). I'onn nt.r v, , 
ilrad large, deflexed, eve alxait (“inailar and railici- saia!! e« 'leo.i: cil 
'.ith that ot most recent An(;biini. I’ronoinrn '•.oi!:( \\ It;!! -i’ . 

d"r>ally at about the iniildle, projreting .’intoric trie o\cr p;.- 
las Iron with a rather weak epiplrural ]<bo within whit h is ,i tint- hin 
Sinrt siria, apex ajjpanMitlv roundtM]. lag'' short aisl on]\ ino.i. i - 
1;.' 'tout. laaigth, froni front of jironoium to .ihd. .pMnai aoix, 

ntni. 

'Type in the Museum of IVitu'eton l’ni\Trsi! \ . niniib( r 

In a general way, this species slightly roscanbic'^ tin h'lon , 
iitt lossil Xylobwps lacustre, lint the jirojjort ions :iro diftcrent 
Cid Th.c ."Sculpture of the present species is vta'V' Ihii-. 'Fho 
latire upper surface shows Intel's of a iniiintr ' o.dn't r ii \\ 
cm the abdomen is almost entiixT' smootli. '['hr 4]\!i‘.a 
are not striate except inside the epipleural ntargm. liv tin' 
onall eyes, the size, sculpture and gent'ral loiin. bii ■.^•eln^ 

a|(proacii Xestobium, but the generic rrfrreni <• mn ’ lx* 
'"U^idered ])rovisional, the most dubious eharaetor h< mg ihr 
iarge head. 

Callidiopsites n. gin. 

I his generic name is pro])Osed for a ('eratnbv'id fo . il 
■null shows affinities with Callidiurn in the broad 'hort lorui. 
'a<rt stout antenna?, heavy legs, transverse and m nrlv or 
a ntr confluent front coxal cavities, and coarse ch Iral ; eupltnre. 
It dillers in the mesosternum, being much narrow or bet. werii 
'■le rnrldle coxae and the head very much larger. It is not 
"otirely in agreement with any of the recent genera oi ( ailid* 
'■'des knowm to me and it seems better to gna* it a .-(palate 
c-rieric assignment. The type is C. ^randiceps. rli >rriberl 
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C. grandiceps n. sp. (Plate III). Form rather short and .‘r,-- 
outline, as preserved, not unlike some species of Patrobus iti the C-"-’ 
abida?. Head largo, nearly as long as broad and decidedly Ioniser 
the prothorax. Eyes not definable. Antennae extending 
beyond elytral two-thirds, moderately stout, the first joinriur-e 
thick, third not greatly elongate, tenth and eleventh disliiicilv 
than the two preceding. The joints are apparently carinate ok ^ 
their faces. Prothorax very short, a little wider than the head. hT,' " 
(likely enough from abdominal distention due to macc ratiun ! 
comidetely co\'cring the dorsal segments, their apices scparatclvr. a;: ,’,,!' 
surface coarsely closely” punctured with some indication t,’f stn.i * 
the outer margins. Thighs heavy, somewhat clavate, cspcci:.!!-,’ •’ * 
middle and hind pairs. Apex of abdomen extruded, (li,<])[a;:'g ;; 
simple, straight sex organ. Length, to extended ti]> of aln], -v:.^ 
15. mm.; of elytra, S.25 mm. 

Station number 13B. One specimen, collector not speci- 
fied, was received from Professor Cockerell. The tvt)e is 
in the Museum of the University of Colorado. Another 
contained in the Princeton collection, with the numl;er (iofo. 

This looks like a Carabid, but what can be seen of the struct- 
ure of the underside together with the large antenna^ incline 
to the assignment given above. The antenna figured !> a 
trifle- too slender, since it is a camera lucida drawing an<l t;.-, 
edges of the organ were not entirely freed from the matrix. 

Leptura Serv. 

L. leidyi n. sp. (Plate I, Fig. G). Fonn, judging from the 
subparallel, as in the recent L. sphsericollis. Head appar^’ ll.. 
complete in front of the eye, which is renifonn, distinctly ctijaiyu-- 
and of rather small size. Antennre not preserx^ed. except a 
basal joints which are relatively .shorter than usual in the living 
Prothorax a little damaged, but apparently not strongly cainjiaivoi.'V.t. 
Elytra subparallel to apices xxbich are separately rounded and 
much narrowed, v^urface sculpture everywhere very line, the 
seemingh’ with a delicate pubescence. Legs moderately long. heng:v 
from froiit of head to abdominal apex, 7,50 mm. 

Type in the Museum of Princeton University, 

6512. 

The small size will at once separate this from any ot 
other described species of Florissant Lepturae, and 
sculpture serves to differentiate it from L. antecurreus 
comes nearest in length. Like the other fossils from I’iOrnjdi.- 
ascribed to this genu’s, it must be considered a Leptur'.' in 
wide sense only. It is named after Joseph Leidy, ^oolog.^- 
and palasontologist. 
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oi't^ 

Cistela Fabr. 

C. antiqua n. sp. (Plate IV), Fonn burly 
r.jhrx (]u! 5 soly punctulatc and liairy. ICvus, us sIm-'aii '.%• bh -;: . ’ 

■u.duiMtuIy lar^e. Antenna? slender, thu Itasal twu y-i;;:-; 

: :\:;uuniK'r sub-equal, scarcely surrate, ihc di-aal mi^ s a^..: v. . r.i .a.r 
:: (brceU'd backwardvS, the antennie wnuld reach ikmiv. I-.. . I 

y^-;r:h uf the elytra, Protliorax broad at liase, ’^:aTi-a«d .e a; . \ 
ad-:- yeiith' arcuate, surface finely ]>unetnlale and hue-y ]a;r h. 
b'U !a(tre distinctly. Scutellmn of niodfrale size. sen]''tarrd jiIm- !\l' 
ih'^rax, Flvira not alike in outline on acci'um nf iisa : i ;: bi i: .■ 

,.r'e-’;e<l askew, but tlie left one, wliich seems to In* tlu- is *'i ;■ ; , i .c d. 

a little more tlian four times the lenylh of llio pr< .tl;. .3a,;r s-ds.a 
taperiiry to the rather sharply rounded a|H-\. hl> lr.ii eel; ;e,iv 
u'jl W'Sliture like that of the ]>ronolum. heL> '.vumi:;' Lre :’:. 
fri^ei front of hc'ad to chiral apex, lib 10 mm. 

d'yjie in tlie IMuseuni of i'^riiuaion Univer:i!\’. numb< i 

'Idle appearance of this insect is that of a t V.v/r/a with 
e-tri.itc elytra and slender antennae ('onijiared with the Xinali 
AuKrican species known t,o tne, it comes cheiat ( ’. pin'.’jay 
Inim Colorado, It is aj) 0 ut the size of the C\i pno, hroa 

As.ma'/.v, ljut that insect has striatopunetale idytra. 

Capnochroa Lee. 

C. senilis n. sp. (Plate If, lM<.y 'p. Ihrrm iksiyau . iil ■; .'ij:dl< ! 
- :.u' a^* :F*(.)wn, Irat the elytral aiaee.', au- bmken "ii. laOiit 

’s3\:r i'»r this yenus, transverse^' finc'ly subrueMsr. ly. . . d; 

rsi ly elliptical and of ^ooj size, ]hl]]4^^ 'p'ibah! . h:i ’ .oal- 
3;r\’i with the terminal joint roughly trianyu'ar. m-dMau h, dii iu.', 
.\;r.‘'nr.;c rel.alivelv less elon}.yite than in the reo n’ C, fiiliginosa, t 
‘Sne.f. >.eci;nd joint shorter than the third, v/hah i s:'? '> h'.;- O r 
Prihorax narrowid anteriorly, tlie i!;'ir( j.iMir' ;u 

••■"..■.erit, anterior coxm narrowly sejiaraled Ire tl.e i n e : 1 1 mi!;;, e< u- 
’* (if Tuoderatc size. El}'tra lony, if eomj-h tr • \'.";:]d 

.md t.>nc-half times the median {irot horarie ii;, r.'i'hc ; < '-,■!■ err 
y'r-,';tv rind {lunctate. Lc‘g.s moderate or I'ails r h"!". ivr!"' 

_ '-dv r. the tarsi, as far as shown, a little slimd' ;■ tiian * !;*• t ms! . ' ;av. : 
-••’•ee, th<* front ones aj^parenth- pectinate. Li-i;.'!;; "i ir, ; Id. 10 

• ‘r:.; u entire, the insect would reach about J l.oo mm. 

1 ype in the Museum of Princeton Lmver.dty, nnmlrr 

dile the generic reference must be co’midered : onmv.lird 
'•'■■•u bit fill, it seems safe to assume that the .os;']l repre.mit- 
'• Cistelid belonging in the same neighborhood a^ Cn,o- 

'■ochroa. The texture is very like that of the Cr telidre, tl.c 
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prosternum being strikingly like that of Capnochroa an-] 
ting up strongly in the same way. The arrangement of 'r-l 
coxae is as in that genus and the front tarsi correspond vt- 
well. The form of the palpus is similar. Under high dow,- 
the claws show transverse markings, which I thiide are 
somewhat obscured pectinations'. The strength of the 
sculpture is indicated by its showing through, although -'o 
specimen is preserved as an underside. A disturbing cleir 
is introduced by the antennas, which are shorter and less serr:;'- 
than in the modern species, but I dislike to found a r.ev; 
genus upon this character alone. Our living Capiiochroi 
fuliginosa occurs in the Atlantic district and as far west as 
the Mississippi Valley. 


EXPLANATION OF PLATES. 

Plate I. 

Fig. 1. .^ntherophagiis megalops* n. sp. 

Fig. 2. Telephorus humatus n. sp- 
Fig. 3. Trypherus aboriginalis n. sp. 

Fig. 4. Trypherus latipcnnis, (recent), hind wing. 
Fig. 5. Xestobium (?) alutaceum n, sp. 

Fig. 6. Lcpt’-ira leidyi n. sp. 

Plate II. 

Fig. 1. Coccinclla sodoma n. sp. 

Fig. 2. Dermestes tertiarius Wickh, 

Fig. 3. Dermestes tertiarius, antenna. 

Fig. 4. Attagenus aboriginalis n. sp. 

Fig. 5. Capnochroa senilis n. sp. 

Plate III. 

Callidiopsites grandiceps n. sp. 

Plate IV. 

Cistela antiqua n. sp. 







A CONTRIBUTION TO THE BIOLOGY OF MAY-FLIES * 

Anna H. Mokgan, 

CONTI- NTS. 

hitrii'luction 

1 : . ’ 

].t!c Cycle 

Eiiiliryo, Nymph, Sub-ima)'<‘, 

i\'. Ml -.htlcations of strucrurcs of tin- nyTn]']i 

HalMtat, Shape of l.Kuly, Gills, Vooil, M, l' 

\'. M- -o.hicaiions of Adult Siructurc.s . 

Matinj^o Alimentary Canal, Lc^s, Cenitali.i. ” 

\ il. IhlTa graidiy of the Order . . j,'!] 

r. INTRODUCTION. 

This is a study of the habits and struoliin^ nf Mnv-lli. 

1: (iosrribcs the situations in which they live an.] s.):nr of ilu- 
a.iiustments which they have made to tlu- condiiirin. in lip m. 
'I’lic two proldcms which face every organism are ihoa* ,d 
eiaintaiiiiug its own life and continihng its raee. iis \ oinh is 
devoted entirely to satisfying its individual nca-ds ftu' lood aiid 
-alety; its adult life is devoted to the raee, but tlie nere Miic:. 
^'t the individual are still satisfied though they mav be M-mre.i 
iu an entirely different way. The immature- life of Mav-llie^ 
i-- attuatic, and to it all adjustments t'oiieerned witli ff>()d 
= safety are exclusively confined, d'he mature or aduh life 
lenah It is solely devoted to rciirenluel ion. Thi-n* is no 
ITovisiou for food or for other means of leiigtlieiiing iis 
liie. It gives an opportunity for stiah’ing way.: of g' Ming 
a living which have been completely isolated from ways ni 
reproducing. The study which follows has lu-en di\ided 
into five sections. 

1. The historical sketch, in whidi llu' more jni]>ort arit 
papers which have dealt w-ith May-fly Idology an- brii-fly 
discussed. 

d. Ihe life cycle which consists of a brief -tatemeiit 

f'f the characteristics of the three stages of life. 

d. The evolution of the nymphs in which j^rogre.ss from a 
generalized to a specialized condition is shown in diange,, of 
Miupe and function of gills, mouthparts, and legs. 

, , , t ■ r -ribution from the Limnological Lal..orrie.ry '.f 0<.r?.'-b Ibi.y. r- i*y. 
'* clone under the direction of Professor Jam^-- O,. aui. oi «• 

.;y criticism and stimulating interest I wish to expr'' .- ".ry arijr' . I 

a,. so to thank Miss Ajina C. Stryke for her many heipiul : 'y;.’. u-.rry'gsrb:.;; 
and the photographs from which some of t h'.- crav. ;:.g '■ • < 
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4. The evolution of the adult in which specialization n 
shown by changes of function and developments for the 
therance of reproduction. 

5. Adjustments for aquatic situations shown in the 
tures of the eggs. 

6. A Bibliography of biological, morphological, and thv 
more important systematic works dealing with this group. 

il. HISTORICAL. 

In the following historical sketch I have tried to select 
the more important papers of biological significance. In 
many cases, however, systematic, morphological, and biologi-iii 
work have been so closely related that such a separation hn- 
been impossilde, 

Sumnmerdain, 1661. The foundation study of the f io- 
logy of May-flies was made by Johann Swammerdam, a: 
Culenburg, on the Rhine, in 1661. As a field naturaliv. 
he learned the most important facts concerning the life 
Ephemerus, (probably Palingenia longicauda Oliv.), A'^ m 
anatomist he dissected and studied its internal and external 
structure with great care. He described the emergenee of 
the nymph, the sub-imago stage in males, and the final r 
imago stage in which he believed that the eggs and the spe-rm 
were deposited separately in the water. He concluded ths: 
no food was taken during aerial life, and that copulation mi 
not occur. He examined the eggs and tested their jjower ci 
dispersal by letting them fall into the water from the end or a 
knife. His work is a remarkably truthful and intercstr'.c 
record. Later works have added and corrected, but none 
have contributed better biology. 

Reaumur. 1742. In Memoires des Insect es, 1742, Reaunrar 
reviewed much which had already been told by Swammerdam, 
and illustrated more profusely the life history of a burrowing 
May-fly, probably also Palingenia. Some of Reaumur s ob^e.' 
vations were made upon nocturnal species. After he ha 
noticed them swarming about a light near the river ban^. 
he placed a tub of water in his own garden. By holding^^^ 
light above this, in the evening, he was able to gather 
numbers of May-flies and to watch their transformation 
the sub-imago to the imago stage, and to see them la} 
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in the water. He counted the e-^> u-iiuh h- i.-u:;.! ; 
•'-diiiK abdomens and detenninr.l ihr ,;V<T.e’r i--:;. 

7^0 to 800 for eaeli female, lie oi^.i-ived \^::!^ 
^vaunmcrdam regardinj^ the fertilizaTi.^i -{ ilie ee--. aiei :.:.a. a 
the males and females probably oiO mate, .inu tb.e t:.<- 
• eif the male were evidently \or tlie |)nrj'«',-e M ean.; 

•ao female. ^ 

PeCtrr. 1718. In 17-iS Dedeer saw tlie maOey ..e* 
^a.iUv take ]>lacc. Two years later h.e aymn 'mw ili.- niatmy 
iliyht and the mating, and this lime was abli’ to env mme 
jCts eoneerning it. The swarm consisted ua)>tly oi nedr-e 
In mating the male was beneath tlte female with Ins abdmnrn 
r.Varved upward so that its tip rested agaiimt Uu iw<» oiK-mn;;;. 

the oviducts, between the eighth and ninth negmriiiM ( o|.. 
alalion lasted but an instant, and Dc' deer w:i- imi ab]r to 
-m^ rve the process in detail. He described several .lita-r. in 
varieties of Mav-flies, distinguishing them bv di-senplna* 
e-.!or names. The double eyes of a diurnal Mav-lly ipovably 
a beptophlelna) were mentioned, the larger .-yf- bmig nani. <1 
tin tnrlhnate eyes.j 

(irofhow 170-1. GcoTroy. 170 ) 1 . saw gn at swarms --1 . a\' 
ihr. near Paris and noted that there they wrre - ahrd manuc* 
de ix'issons/’ because great numbers fell down iim* tie' un-aui.. 
t<j tlie fi'Chcs. He accurately figured and da cnord .c- a i a 
lacean.t the May-fly, later determined by ''’■Oy 
•(mi^torna, wliich he found in the rilfles oi a -ticrmyi-* -u ^ y-m 
' A'cuaaa^i, 18:^0. In discussing the t ran !' ymam .u • no 
'v«.t<. X(-\vman, 1830, wrote of .May-llii ' ‘'y'/" v g 

t:u-n we have the strange fact of an in-f* - ! -yt*' 

roachc.s the imago; that is, flying in thf 
It thus appears that although until the Imad ‘ 

m-rives at perfection; yet before that ]>eT’;"'j. y 
iuuncdiately preceding, it may feed, run atm > y a _ - 
mav swim, crawl, barely move, or be with'ei mo,. >n. 

' Bo'ivcrbank, 1833 . Bowerbank studied the eiremym 
the blood in young nymphs of Lphenier.t i j,.. 

oiref'idy examined the dorsal vessel with 
' ribed the circulation of the blood. He - t a. m. 

•IM'.cfr, 1748, T. II, p. 614. 

-OcCetT, 1748, T. IT. p. 6.51. , ’ 

;GcofTruy, Tom, 11, p. 6.58. "Le Binnock* a ^yi'- • ■ 
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in the setae the two currents of blood which have siiue 
carefully studied. 

Westwood, 1840. In 1840 Westwwd discussed the dasfi- 
fication of May-flies, following the discussion with some hi.,, 
logical facts mostly gathered from previous writers. 

Burmeister, 1848. Burmeistcr made the first nal co!> 
tribution to May-fly embryology. While sitting in his roo'n 
one evening, many females of Palingenia horaria flew through 
the open window and began depositing eggs upon his tab!?.-, 
Burmeister described these eggs and figured them. Ho plncei 
some of them in water on July 22 and on August 2 he free i 
an embryo from the shell. He studied this stage careful!” 
and figured it showing the mouth-parts, legs and gills. 

Leuckart, 1858. Ten years later Leuckart carefully de- 
scribed the eggs of three May-flies. This work w^as followed by 

Grenacher, 1868. Grenacher’s short, but important paiA-r, 
“Beitrage zu Kenntniss des Eies der Ephcmcridcn.’' He 
studied eggs similar to those cited by Leuckart and showed tha: 
the polar knobs described by him w^ere to be found in various 
stages within the ovary. So far as known, Leuckart a:d 
Grenacher have been the only authors w^ho have made any 
careful study of these egg structures in May-flies. 

Pictet, 1843. The first general study of this group wa^ 
the monograph in the “Historie Naturelles des Insectes Xeu- 
rop teres” by Pictet. He classified preceding biological and 
systematic studies and gave a history of each, reviewing ad 
of the most important contributions from Aristotle to 1S4". 
He described the habits of his four classes of nymphs, fossonaj. 
flattened, swimming and crawling. He discussed the emergence 
of the nymph and features of the sub-imago and imago stage', 
but he gave many details less satisfactorily than Swammerdan*! 
or Geoffroy. 

Dufour, 1849. In 1849 Leon Dufour published a memore 
on the different kinds of respiration in insects. In thi? ne 
classified May -flies with insects breathing by means of extern, 
organs. This study was followed by the similar ones ot 
1851, and Milne Edwards, 1857. ^ 

Lubbock, 1863-6. After the first contribution to * 
fly embryology by Burmeister in 1848, no further invesiign^^^' 
were made until 1863-6, when Sir John Lubbock pno 
two papers, “On the Development of Chloeon dinii liatuni. 



1 .i;^i Biology of Mayfiu^s. 

In these two studies he followed iinlividnals ihr. ta.-h - 

rre successive moults, tracing them to the ,u]\\> !(,■ 

(ivi not, however, begin his observations ai \hv t-i-,. 

;■ 'Pitching as Bnnncister had done. 

Uiigi'u, 1849-1890. The foundation for tlu- 
Ma)-tUes in North America was made lar^elv tlm-”.j;i [\,c 
a oiraiion and contributions of ITof. Hermann ll.uen. Al 
’■‘-•ugh the greater part of his work was svstematie. the r.nos 
’hell he sent to Eaton in iSTi^ show that lie iiuule NMlmiiih' 
fi.iilitions to the knowledge of their biology. Hagen i<!ent il'u-il 
!;e nymt)h of Bactisca wliich B. D. Walsh deserilu-h in Isii-I. 

llh/.v//, 1864. Walsh concluded liis paper on Ihutiaa 
v.idi a description of the swimming haliits of tlie luinpks whit 1i 
i'.<- kej)t for some time under ol)scrvation. 

Eaton, 1870. About the end f>f 1S7(), Rev. .\. Ih Raton 
ubmitted to the Entomological Sot'iely of i^ondon the 
n!;p(trtant work done iqion the group since Ihrteib im >n< -gra])!]. 
In lSS:bS(), the completed work was tiublislu'd in tin* 'I'rans- 
a- ’i»)ns of the Linnean Society. 

Eaton, 1883. In this work the w'orld fauna was reela'':h!!i'd 
s'ul a great number of forms were descrilieri and figured with 
IS !i accuracy that it at once became and has muaun'd tlie 
most im])ortant work upon the order. 4hie int rcfdm i imi 
^'•ulained a general account of the biology wliieh in<]i!«lrtl 
• veral of Dr. Hagen’s* field notes. 

A. Joly, 1876. Joly, ’70, studied the embryolog}’ ft Ifab 
n'Cenia virgo. He kept eggs in dishes of wat<T and n-mrdv'l 
structures of the developing embryo on thv dth and 6th 
'■ i> . This work was followed by another by N. and I'b joly, 
'oncli dealt mostly with the structure of the systems m the 
• vinphal and imago stages of certain species. 

^ ayssiere, 1882. Vayssiere published the first e.\t> m iv(‘ 
idy of the nymphs. This paper was written almost ( nbrfly 
'tn a morphological view point, but it contains many ret< r- 
‘ cs to short biological papers. 

Tlv papers of Zimmerman, '79, Eaton, Hagen, Joly. Ralna r, 
Creutzburg, ’So, and others were mai.dy nior]>hfgog: al, 

1^73. Hagen \otes on the Ephemcridac. Compiled 6}' 
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Friize, 1889. Fritze, ’89, studied the structure of 
alimentary canal. He described and figured a miner - 
apparatus in the oesophagus, and discussed its char.:^rc< < ♦ 
function in the adult. 

fleymons, 1896. In a paper upon the embryology of Et r- 
mera vulgata, Heymons, '96, stated that the eggs hatch-^: 
eleven days after they were laid. He traced the develop^:-; 
of the nymphs up to the age of four days. He discusseij ih- 
ancestry of May-flies, and concluded that their life was < a* 
ginally entirely aerial and that the closed tracheal system 
the nymphs is an accomodation to aquatic life. 

Cansard, 1896. Causard noted the birth of living yoirg 
in Ephemera vivipare and briefly described the dcveli}])!]^*::; 
of the nymphs. 

Iluhner, 1902. Hubner, ’02, tested the regenerative powe rs 
of nymphs of Cloeon dipterum. Certain nymphs rcgener:i:el 
the last abdominal segment with its appendages. The 
mentary canal became functional, and the insect lived hr 
one month. 

Titmpel, Needham and Betten, 1901. In the same 
two general papers were published. ''Die Geradflugler Mlia.' 
europas" by Tumpel and several complete life histories ::: 
“Aquatic Insects of the Adirondacks” by Needham ar.i 
Betten. 

A similar but much more extensive v/ork by Xccdhui'-' 
followed in 1905 and 1908. In the introduction to tliis sti:.:}' 
May-fly" nymphs were described as “perhaps the dominant 
insect herbivores of fresh water.” Their herbivorous 
and their importance in the economy of aquatic life were t'r 
the first time emphasized. 

Sternfeld, ’07. Sternfeld, ’07, w^orked upon the atrophy ' ^ 
the mouth-parts and the changes in function of the alimcnup 
canal. He reviewed Fritze's paper and considered the 
logical significance of the structures much more fully- 
concluded that the alimentary canal in imago 
by no means rudimentary and that a muscular 
which is under voluntary control, regulates the supply 
in it. The decrease of specific gravity caused by tnb 
ming bladder” aids the insects in the mating flight nod he..- 
indirectly influences their multiplication. 
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Drenkelforl, ’10. Drcnkelfort wrote a LVi'ieral aevuaii' 

, f r;ie Inoiogy of Siphhirus lacustris. 

WodscdciJck f ’ll. WodsCclalok cx]‘)ci'{!iu'ntefl nj'tia lonei-:: 

. ■* iU’ptagenia intcrpunctata Say aiul fnuiiil iliai Oa v wi rr 

veiled 1)V light, but that those reactions eouM hr v,viv-..l 
^v t’ae addition of certain chemicals to the wairr. 

III. I.IFK r\{ \.V.. 

Tile life ('vclc of ]\ray-fhes iiielndes the eml pii;...’ 
vdlhin the egg, and the active life which is divided into nyin] ha!. 
Mit-irnago and imago stages. 

Almost the earliest studies of the caubryos w-n- i.v 

biinneister, ’48, who described those of Palingenia h-raria 
t wad ve davs after laying. He noted tlie nuliinenl s da infiudi 
: arts and legs. According to Joly, ’70, emhiAds m 1 tdingenia 
virgo take about two months for de\aT jpuieiit . Heyin«m' . ‘‘.Hi. 
fciiiid that eggs of Ephemera viilgata ka'pt in a t cinpi r.a! are 
<•4 C would hatch in ten to (‘leven d,'i\s. At liatcliine 

ihcv measured 1 mm. with seUe inelu-ive. din- aiiu-rina- 
.!'id >et:e were respectively five and four segnieiile.l. lT.i< iiia[ 
yiii' were not yet present, lait all (d t]u‘ s\dteins wrw coiii- 
I’lete e\ae]jt the reproductive. On segments tun in :i-\an <>! 
da.' aialornen was a series of lateral ]i\'])oderinal dn’i k'-ii-ny . 
llayinon.- believed that the gills which arouse lonr oa> lao a 
wrix- out]nishings of these thicTenings. He l)t!d da gil! 
t'’ ite lateral projections homologous will) tlic Ire. ^cai n-s <•[ 
'-'T-al oiigin as often considered. From the atru> tar. :n ga- 
embryo he concluded that a liomology betwri n gdl • ais; v. mg 
t.' an founded. 

Ijv nymphal stage is meant the ]j('rii,d fS lit'' 

•■atehing and emergence from the waO’S. '\hr esa' ' im.s 
' • it^<luralion are unknown. Lubbock, 'bo. !f )l:n-/,rd a ( nl'a f-ti 
ars'idialum through twenty-three mould- ds- misg/* ' sg-', 
at btis data docs not begin at time liat* liing. I i* :-.ag'']i:.i 
-ns.bilis lays its eggs in April and Ma}', bn*. I havt'^ irimo 
-'pgr md small nymphs abundant in the same a<.anty m 

March preceding, so that they must '-'.quire lo e-a ' =. ■' o 
to mature. Nymphs of Callibacd^ lluetiian ^ 

■ • six weeks in mid-summer. As already noieo. ‘ 

• ' ' the egg in a fairly advanced state of develojars-n* . 1 - ' 
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are very active and nearly all are voracious herbivor^-<. jy. 
nymphal period is one of extreme competition an.,] flurir- 
it the nymph must find safety, and get food sufficient : 
its entire life. With the exception of the Diptera, M,;v- 
flies are the dominant aquatic insect herbivores. They Inc’-,, 
attained this position by utilization of a vegetable diei 
by remarkable adjustments to particular situations, T’-x- 
population about them is divided into two classes, cornjjviit.-.r, 
and enemies. Their competitors are mostly insects, whi.h. 
like the May-flies, live upon herbivorous or nearly herijivoro-j. 
diet; among them arc the larvae of Caddis-flies (except the 
Hydrosychidae), Crane-flies and most of the smaller Dipten. 
Their enemies are wholly or in part carnivorous. Im])ort;iT;: 
among them are the nymphs of Dragon-flies, Stone-flies, nxiny 
beetles and the Hemiptera and Neuroptera! The adolescLria- 
of the nymph is evidenced internally by the development of th-: 
reproductive organs, and externally by the growth of ruG:- 
mentary wings. This stage is terminated by a gradual change 
in organs of locomotion, respiration and digestion and hy 
the final casting off of the nymphal skin. 

The first winged or aerial stage is known as the sub-imago. 
The general form of body differs little from that of the actusi 
adult insect. The wings are fully expanded and direct respira- 
tion through open spiracles is established: All surface^ are 
dull and in most cases the wings have a prominent luargmsl 
fringe of hairs. A few May-flies (females of Palingenia ana 
Campsurus, Eaton ’83) never lose the sub-imago skin, but 
in nearly all it is shed. The duration of the sub-imago 
varies from a few minutes in the most ephemereal specie^ 
several days. Needham,* ’08, has given this account of Caenr 
diminuta. ‘Tt is the most ephemeral of all Ephemera. ^ ^ 
emerges from the water at nightfall, leaving its nynipi^- 
skin floating on the surface, and, alighting on the first 
that offers, sheds its skin again, and the sub-imago stage 
ended.” 


*N. Y. State Bull. 124, p. 178. 
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The following data upon some of tlie Ion-,-:- i:.-, .5 .... ; 
its average length: ’ 

[[.■Ma^enia intcrpunctala a" 2 davs = lengtli .-f . 

cf' 1 “ 

9 1 - 

9 1 “ - 

Si’anlnnis alternatus 9 2 ‘‘ ^ 

fragilis 2 “ - 

9 2 - 

" “ 9 2 - 

Sub-imagos are very inactive and in nature s]H-n,j il,.. 
<lay-time resting in the shade, often ipxm tlie under m-]c* .,f 
leaves n.ear the stream from whence lliev emerged. In <ap- 
tivity they arc just as inactive, but if conHued in\-ery narrow 
quarters, they almost invariably fail to transform sue^sslully. 
During this stage the legs, especially the front ones, and seUe 
arc elongated and the reproductive system inatnres. 

That this sub-imago stage is peculiar t,, Maydiies is a well 
/^...o\\n fact. Little light, however, has been thrown njjon 
Its aciual significance and analogy to the stages of other orders. 

hni. suggested that the sub-imago stage once had a wid.- 
distribution among Orthoptera which liave now di./d out; 
tiult this corresponds to the pupal stage of liolomeiabolons 
uiM'cts; and that the Ephemeridte show a Iransiti^.n lowar-l 
i'^riect metamorphosis. He believed that there was notliing 
tu the form of Neuropterous pupa: whieli eontradieis the 
t'Uory that they have been developed out of such sul>-imagu 

Ihe single molt of aerial life is followed by the matun.' 
imago stage. At the beginning of this stage the e\':-, 

‘ and setae attain full size. All surfaces of tlie ])od'/ sic 
^ and the wings are transparent. The dnration of ihi -, 

• ihe sub-imago stage, varies greatly witli the s]K-ci»s. Il 

also with the individual. Males which have inatrd 
>ac, to live a much shorter time than those keiu. in (cp- 

iVity. ^ 

^ Iiuagos are usually active at special limes, d'lir, ,» rg' 

• • -.rn.al species fly freely at all hours of the day, l>ut ofb*n--.u, arr 

‘ “ m mating flights during the late afternoon. The nocturn d 
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May-flies must swarm in like manner at night is to<iiiie.l ■ 
the great numbers often caught in webs in the early raony: ’ 
The important functions of this stage arc the - 

and laying of the eggs. 

IV. MODIFICATIONS OF STRUCTURES OF THE NYMPII. 

Nymphs of Ephemerinae and Heptageninai i 
live fairly within the limits of two ecological situalioiu. T', 
EphcmerinLC inhabit mud or muddy water exclusively. 
of the Heptageninae live in riffles of streams or upon the v ;;, 
washed shores of lakes. The Baetinae inhabit gentle eitra- -. 
or open waters and intermingle with the mud and es;'.:, 
dw’ellers as well. They have become adjusted to w-ry 
ferent situations and they show a wide range of siu'ciali/: 

All of the Ephemerinoe which have been found here iiv; •: 
the same situation and are very similar in- their habit of i::-. 
Ephemera and Hexagenia are true burrowers in the nv;;; 
Polymitarcys occasionally adopts the digging habit and 
amanthus crawls upon silt covered stones and miukly iF-it'-;.:' 
in the same locality. 

The members of the Heptageninae are also very lo-:;. - 
geneous habit. They live in running water, clinging or ir.ov: :: 
about upon the under sides of stones. Iron and bix' . ^ 
dwell in the swiftest w^ater of the current, in riffles and ta.o 
Eedyurus and Heptagenia live in the gentle curreiV' a. ’, 
the borders of the stream and sometimes beneath tltc ^ 

in quiet pools. .. ,i ,, 

The Baetinoe d^vell in a variety of situations. Sipno. ' 
and Callibaetis clamber upon the aquatic plants or dart rn .. 
on the alga covered bottoms of still pools and inlets. 
Ameletus more often frequents moving waters and 
of Blasturus hide among decayed leaves in ponds and .'U' 
Leptophlebia and Habrophlebia cling closely to the 
of stones, usually upon the under side and often nt - y 
rapid water. Most members of the genus EphemcTcda 
a similar habit, but there is a wide divergence among 
of this genus. Two genera, Baetis and ChirotoncwC..^^ 
dwellers in 'water falls, and the latter has become .1 

well adjusted to its habitat. Tricorythus and 
adjusted to life in mud and sand and show g 

well fitted to their surroundings. These two extre 
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- arc examples whieli sliow \\w v. ^ ^ 

within this family. As later 

. :!'.ev als<.) show what diverse >lrueture< ma\ -,| 

, atilv Will for life in the same of sio-ilar mI im: s -a 

Sin.ee the outsitle of aiT animal is the lirrO ‘,m : n. ;i a> i ■] 
e , riu'ironment, the most impi^rtant adjn''' n-i le •. a a ' r- 
e :<cfl for in external structures. In t!ii> :;ad\ ■ < 

•','vr n'i<'St important sets will lie e^n^ilia)\•d ; ;!:■-> -/P ’ a 
tu do with respiration, food and m(»tinn. 

'IfAi’t: OK JtODV IN TllUIO-: SKIU AMIIJI s o] M \\ | l||s, 

licfore attem])tiTt^" to trace the adaption in ;hc ihr<T -x • 

0 •ii> nisi named, it is nec'cssary to hiai’lly dcst-ril-c die Lania.J 
';.a]K.“ of the nymiihs in the three suhfainihcs. 

T’ne bodies of the lilphL'ineniKe arc (.iDiiyatr. ustc m' !» . 

1 dindrical and tapering at eitlica' end. d'h<»f ‘if h'chi aih i-a 

XLIV, Fi^. S) and Hexa^amia arealniioi jMS-ft-n iy t \iiiidi)' 

< ah 'fhe heads are Avedge-shajied with the niandii -nla:' ind.-. 
'irit;(H'ling shar[)ly in front. The bodies ol 1 t.iyniii ai‘( \ . and 
Pisamenthus (Ph XLIV^, Fij^. 7) are llatt<'n<'d. The head d 
ds- latter is short and broad with tlu‘ mandibular iiidc. bardv 
s. 'Ain.it I'^eyond the labrum. A coiiipaTi>()i] d hph‘‘nirr.i 
Platt.' XldV, Fig, <S), with PotamaiVLhus, will intna diao ]\- laov 
bnhvinera to l)c the burrowxT. 

In tile fiepta^eninte, the head, the botiy and al! K- ai.]i' nd- 
•iye> are def.)rcsscd. In Iron and F])eonn dd. Xbll. I->c. I , 
van'll inhabit the swiftest waiter, this dejua-'O'd i yiaah i. 
'd in Heidagenia and Itcdyurus, it is ab<» v vy j -na '-ima i-d. 

liie torm of the Btetina; is vario\is. Thr lU" ’ r* on < u 
‘ Kive is the slender compressed body and rada i- ' niall r'/inas d 
■'•■ ad which is characteristic of thcactivc it\'n)]'n" hia- ( allil-a ’i , 
Arneletus. (PI. XLIII, Fig. 5 and PI. Xbll, Ihg. d . .Ml 'd da r 
':u>!-is have long legs for running and jumj'Uic. on? nimacia r 
the body is shortened, more or llat noon da' \a'ijMal 
an<l thickened through the metathorax. bucb a Uirm c. 
•• hie.vemed by the majority of the F|jhcmeni1a>. P i nm-t 
■' arh(-t] 111 the very short stubby bodic'. oi ( leiio and 1 n- 
d’thus, which have become exclusively n.ad (iwa-lh-r-. In 
-turns fPL XLII, Fig. 1) there is a tendciu y (o a d^'n'O' -^d 
ttii. This is more pronounced in Choroterja:- . whu n i •■m.- 
■vy .dmilar to the Heptagenina:. 
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ADJUSTMENT TO ENVIRONMENT SHOWN IN THE STKK Ii R} , 
THE GILLS. 

The gills of May-flies are especially susceptiblo to - 
iflcation V>y the character of their surroundings. Th-.v 
usually large and prominent. In other aquatic insco. 'o 
are less directly cxjjosed. Those of stone-flies are • 
tucked behind the legs upon the ventral side of tla.' tl’..- v 
and those of damsel hies at the hind end of the bodv. M. .■ 
May-flies have seven pairs of gills, one borne at each . 
lateral angle of the first seven tergites. They are lu::,;;;- 
large, sometimes unweildy and always a conspicuous lutr ;'. 
of the body. Situated as they are, they extend along the wh' ; 
side of the abdomen and brush against everything with wit 
it comes in contact. 

The gills of Leptophlebia are the most generalized nt c:,. 
which have been examined. They appear to lack ir.n;:- 
flcations both for respiration in any particular sitiiatittn -r 
for protection. The seven pairs are identical in shape :;r; 
nearly so in size. Each one is' entire at the base, but ikvp; 
cleft into two long narrow divisions which lie in one I'la:/:. 
Their surfaces are without markings or local thickeain.s. 
One large trachea enters the gill and sends a branch to evr. 
of its divisions. In these there is but a scanty su])ply 
tracheoles. The attachment to the abdomen is exp'cu 
above and below so that the only protection for the gill :r 
the ease with which it may be detached and regenerated. 

In Blast urus the first pair of gills are like those of Up 
tophlebia, but the other six pairs are broadened so that a irxc. 
greater respiring surface is provided. At the base a 
enters and splits once, but each arm gives off a good ttur. 
of branches which supply the whole surface of each gill divr-: • 
or lamella. The two lamellae do not lie in the same 
but the outer one is twisted over at the base and lies on • 
the inner. A double gill made of two overlapping 
is thus formed, A variation of this same kind of dcveloi;- j-- 
is shown in the gills of Choroterpes. These gills have 
ribs, nor bands upon their margins. In conseqc.enKV c. • 
they hang limply from the sides of the body, but “h; 
tracheae provide some leverage for the muscles, and t w 
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• . i c moved a little. Tiio breathin,i 4 tiK (Ven’.m: : 

A u!id feel^le. The nymphs are tlm> iinixih.a wi:;: 

..'hini; organs, but also IninleiKsI with mi; i:ri\\tva\ 
la Sij^lilurus the ^ills are doulile and las' '-dh, a. d dN T.-n.,' 
•;.,d:ea' ami moved by museles at tlie baM-. ><> d;.i! da-, ^ ..a 
b yM upri^iib vibrated \v]i!i 

p-. ..ddition tliere are narrow spinous l>and< upon :is- n . m : 
of the upper lamelL'e. d'hose ol ('allil 'aeb-- 'i'l, \blll. 
-V, are held in ui'irij^ht j.)ositiom and ean In' r.ipidl\ \!b:.!'id 
hkr t!;ose of Si])hlurus, 'FheN' aiv mueli siiialUc aiid !u 
; irdar dorsad when p>uned down eloM' to ihr b.idy, 'l't)c-\ 
;e-e 'fetter protected because less conspicuous, and I u-r I ji^ai! h 
uu' Miyrans because their ra])id vil)ration enables tlu-ni lo al* i.rb 
- M'iueh oxv^en as if they were broad and bulkw 

In the ^ills of Baetis tlie marj^inal bands are hard!\- In- 
• iaau.ed, but those of Ainelctus are broadl>' bordered ])>• thick 
;uan<tus leands of chitin. Iirthein tlie single lamella i- lairly 
-!U;)phe<l l)y trachca;^^ Its base is inserted into .i sliallffw 

notch in the posterior marydu of tlie tercite. Its attaeh- 
n:e:H is thus slightly jirotccted and at the same lina* it is 
alieweri to swing freely. Adjustment to tin* efuiditnais 

in water falls is always marked l)y an inerease in the ir.iefjeal 
stU'ply. In Chirotonetcs (PI. XB\d, Fig- b'b. this ha i-een 

i:;ade I ly a great increase in the number ol fitie i i.e lu < >]« ;. 

v-.liieli siip])ly the lamella and by the developnieni ol a hinbnaie 
gi-i at the base main trachea of whicli is a br.meli uj lin- ni.iin 
tr;:< hca of the lamella. The margins (d the lainetla aie li«ir- 
drred with ihickened s]iinous bands similar to iho: e oi Atiiejc- 
but it has also a stiff rib extending troin bao- lo tip. 

A secr.ind group of Baetinte in whicli ti:e gill an- nna ]i 
•; ' ' ’kdi/:ed includes those^ whit’h htive 1 m ' ii adiu-n-d to an 
‘ ■c.nronment of mud and sand. Nearly all "i lia -e nymnli 
cavc the number of gills reduced, fn h>]>hemerr!!.a s'/a ru' lan . 
t are but five pairs of gills and theo* e->ver bu’ two a}>- 
’■ canal segments. The attachments are in (W.r}' pto- 

'' tod ])y lateral spinous extentions ot tlje ab<a>uien. ^ In 
In .'.enwrella rotunda and E. excrucians a v ah- hollow nei: 

• ^'-rrned from these spines, ujjon which the gih.> r^ c. 

'.oTisists typically of a thickened laniell.j, whuT lomuceo-y, 
na.-x the delicate fimbriate-lamcllitorni divt'ion iM-noo:;). 
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The thickening of the upper lamella is greatest upr^n t.h,, - .. 
gills. This thickening and the reduction in nunii.t.r 
'gills is most marked in the two mud dwellers, ("acr-:. • ■ 
Tricorythus. In these, gills are present upon •. 

to six only. In all species of both genera the npijir t;;-/ 
of the first gill is modified into a cover which concL-als • 
those behind it. They are further protected l>y a > 1 : 0 a*-’ '.:, 
extension similar to that just described in EplicnuTL-Ha. 
the slight concavity of this shelf lie the delicate ..f.. 
ments 4, 5, G, protected from the harsh gravel throu^L^r, v,?:; 
the nymphs crawl. When breathing actively the still r-v 
are raised enough to allow water to circulate upon ihr ; ;; 
beneath, wliich vibrate freely and create a current. 

The gill covers of Tricorythus are scoop shape;!, with'-, 
concavity beneath, so that even when the cover is closed 
the gills are not under pressure, but are enclosed in ;i y • 
tccting box. The edges of the cover and those of tlic 
beneath are margined with short hairs. This brush of ir.:.:- 
mingled hairs makes an effective sieve which str:tin^ 
particles of mud from the incoming current of water. I/:- 
trance of water at the base of the gill is prevented by a 
triangular extension of the second abdominal segment '.vh: h 
fits closely to the inner side of the elytroid cover. 

Gills of the EphemerincE. 

The most homogeneous series of gills is found in tne h; '■ 
emcrinae which in Fall Creek were represented by Potaniar.t:: :' 
Polymitarcys, Ephemera and Hexagenia. They are 
and rudimentary upon segment one, (PL XLIX, Fig. -< ^ 

double upon segments 2-7 (PL XLIX, Fig. 26). Thc> 
and generally narrow, but this varies slightly 
The upper and lower lamella' are both fringed with 
into which run branches of the tracheae. The 
are not protected and the base of the gills appear^ 
unbroken continuation of the body wall, which is , 

and tough. The gills of Potamanthus (PL XLI\. 
are the most generalized. They are nearly linear, ^ 
extended from the sides of the body and except 
fringe of filaments are almost identical with the gt ^ 
tophlebia. 
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l!\ the true burrowers, Epheniora (PI. XL1\'. p,. s . . 
[!.\;ieeni(i (PI. XLIX, Figs. 2(), 27) both lauu l].;! 

i Pu* number of the marginal lilainentv is v,\u]\‘ • 11 -; p. •, 
h .F lamella is stilTened by a mifl-rib -o.:;;.- 

• !:aiin trachea. By tlie aitl of this rili P;r -(‘I. ^ ... o,. 
ap over the Ixack where they are nut exj-irci o. 

• .-e, friction as they would be wlaai trailing frcin Pu : = 

(iilU oj the Ilcphr^i'uiiiti'. 

I'he gills i.)f the He]>tagcauiKe (Id. \L\’, Ida . !o. M, Pd 
XIAd, log, 12) show a series of slightly le<s li- am rariit , 

• ;-;inents. They are fitted for breathing in dil'lrrt ig 

r.giid water, and at thcar maximum >]HX'i:i]i.Xit]<'n. ;- 0 ’ 

a-urtanl aids to the nympli in c'linging in -.n?M;ei , Ti)r 
j-:U are iloul>le exeejjt llie last one whieii in I h por..;! net >■ 
r ahinentary. (PI. XLV, Fig. 10). The ii] (ju-r divi- i* m i - ])la!c- 
e'e- and shows greater modirK‘ati( »n ami the Ptwer paia i 
d.mbriate-lamelliform or limliriate, and N’arif- ■die]iP\ in ua- 
;.:‘,d position among dilTerent genera. 'The e.ili-. «•( lla- Ih-]^- 
‘ ignuia [ind F[)eorus have the eharacterj:>ti*- abundam ira< hna- 
:: ‘U of swift water inhabitants. In Fpeorm> tlie lamella' are 
:.:ge. nehly traehcalcd and lie obliquely veeuuibt ii’ .il-aig 
Pa- -i<ie- of the body, (PI. XLH, I'ig. P. Pia' tiie tip and 
'^■iter edges touch the surface upon whieh Pu- n\u!].h u- i . 
A:"ng thi> edge is a ehitinized b^tnd thieklx be - 1 : viPi pas- . 
Allen clinging to si.ones in the ra])id eurre’ii thi:- i-fie'- r pi' ' d 
'irhlly cIowTi to the surface. The bases of ila- gill, ao' po-- 
■'■tetl l,y sharj:) extensions of each tergiie, whieii po.-..’ 

' r:war<i over them. On the inner margin "t t-a< h 'aim li.t 
' '-ar the Ijase is a shallow notch. Wdien Pi*- 'auiPlac ao- 
M close to the body the fimbriatcr gill jtrmriC thmug]; Pa. 

: ;'u;h and receives the full wash of the wau r. d'he hr * pair 

' ’ lamellae are scoop-shaped and curve inwarri ba' h m P;*' iiiud 
c- so that little water flows beneath the b(-dy. 

In Iron fragilis there is a similar, InU mere ];‘Th ' ' .idh* i'.'“ 

■ 'v'aralus. The outer margins of the lanaPlae arc hkc-Ai c 

' evil’*' and their position is identical wiPi thai ju-' dc eribcil 
^ 'c hrst pair of lamellae are much larger, PI. XIA b lo;:. 12 . 
P Pieir tip.s are held almost in contact. Tin* la:* p ea an- 
dcfl and slightly curved so that the ti]^^ of theo- al << m any 
' ‘^h. When the margins of these lamchlae are clo cly pr< * 
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against the surface a sucking disk is formed. In the lanu" . 
and in the fimbriate gill above, the tracheae absorb 
from the water constantly flowing over them. An arlh^Jv' 
apparatus is thus couijled with an efficient respiratory 

The Food of the May~fiy Nymphs. 

May-flies are almost entirely herbivorous. Their {i.y; 
consists chiefly of fragments of higher plant tissue, alya* ’ 
diatoms. The following table contains the record of aa 
amination of the stomach content of several nymphs. Wi’’; 
the exception of Siphlurus and Chirotonctes the examinah' :•;< 
w'ere made upon fresh material: 

Stomach Contexts of Nymphs Examined Through April and May. Ckr -v- 
(X) Represent Substances Found in More Than Tfn 
Specimens of a Genus. 



■K 

CO 

c 

w> 

S 

snanisnig 

i 

^ ; 

y, j 

i. Fragments of Plant Tissue. 





Stems, decayed leaves 

X 

X 



Epidermis 

X 

X 



Epidermis, mo.ss 

X 

X 



Epidermis, roots 





2. Filamentous algae. 





Vaucheria 

X 




Spirogyra : 

X 




Mougeotia 

X i 




Ulotbrix 

X 1 




Zygnema i 

X 




3. Diatoms. 





Navicula ' 

X 1 

X 


X 1 

Fragellaria 

X 

X 

X 


Tabellaria 

X 

X 



Cocconema 


X 

X 

X 

Meridion 



X 


Gonphonema, . . 



X 

X 

Syne dr a 





4. Animal. 





Mayflies 

X 




Other insects 









— 


The kinds of algae and diatoms found in the 
varied a good deal with the locality and date of 
In certain parts of Cold Brook during March, 
available object was brown with Meridion and the ^ o 
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’lyiuphs collected there containccl little rlv,. XMiipl-;, 
•,,,krn in the same place a monlli later contained lu. fra-ane;'.; 

Meridion. May-fiy food is most abundant ia Aiaal and 
Mav. especially for the running water forms. Lairr :iia tiiiak 
■; l's of Mcridion, Cladophora and S]iirogyra beym n. de, av. 
da-re is n diminished supply of water and eonsiaiuenily -vratr: 

, . rni>etition for food. 

In the summer of 1911, a few experiments in feeding uan- 
raaik.' upon Callibaetis fiuctuans, one of tiu' nnst abmaiam 
liaai May-fiies in pools and open waters. Six pail-: abmit 
Mile toot deep and seven inches in diameter wrrr made i n an 
orong muslin. A ring of wire was placed at lo]) and ln>tti»ni 
to (.-xlend them. A string was tied into the u])]'i,r miu- ftir a 
bale and the pails were fastened to a frame :m<l ^m-jniidad 
in a pool where the water was ke])t constantly frr>h. 'riu-\- 
Ware numbered 1, 2, 3, 4, 5, 0, and a different food ])]aerd in 
< ach res])ective pail. 

On June 28, twelve nymphs of equal size wan* maasnn-d 
and freed in pail. On July 1, nymjdis wen' taken from raOi 
iKiil and the stomach contents examineil. hor ten da\s iiKa'r 
tbo same food was given at intervals oi two days. ( )ei-asionally 
ilie |>ails were rinsed free of stale food. 1'lns wa> e>]>eria!ly 
rueessary for the corn meal 'which sourca (fuirkly. 


June 28 

IJ .Xyriiplis in each Pail 

July 1 1 
Alive 

julv 1 Uov ill 

Su>rnach ('"tiO n' 

!■ I'ruiting cl'iara . . 

All i Xr.t mnrh fr,u<i. iriicu li! : 

“ Ct.niTncal 

All 

All 

None ' 

1 ^ 

All 

chara. . . 

Hall full of nu-a!. '> 

: Xol much fo(.>tl, ir.igu;- tit ; 

alfalfa '' 

Full of spam r-:.M k t;- ’:<■ 

Half full, gre-en gra ' 

Full of chara 

> Aaalia (ground). . . 

1 ri (ground) 

< »rfcn grass (ground) 

1' lulling C'liara (control), . . 


The mouth-parts of May-fly Nymphs. 

Bcetince 

The most generalized moiith-parts occur among the Iheiin.e 
•n the species which bite or tear fragments from ro^jt- and 
y-tuTis. They consist of labrum, labium, mandibles, maxtife, 
aypopharynx, and the epipharynx which is borru* nirai ’Iw 
•'ihrum. Those of Callibaetis fluctuans fPh XL\ II. big. Mo 
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are typical of this j^eneralized condition. On the concavv 
inner surface (.>f the labrum are two patches of incurving hair^, 
and these are supj>]cnientcd hy a set of long marginal hair-. 
When gathering food the edge of the labrum is pressed agai);-’. 
a stem or leaf and moved ra])idly back and forth. After a ft v, 
movements its ti]) is pulled close to the mouth and bru>]ad 
]»y the maxillary ])alpi. "J'he labium sweeps food in from bchinii 
as the labriun does from the front. On the maxillcT whicli lif 
in front of the labium the lacinia and galea are fused. Tlu’ 
laeinia is represented by two teeth on the tip; the galea l)y »’:a 
lobe like part behind them. The teeth of mandil)les an- 
sei)araled into two distinct grou])s, the canines fc) and the 
molars fin). In many cases both of these are very a>y!r- 
metric'al. Hoth maxillT and mandibles may be freely i-x- 
tended side wises l>ut the latter is used less often for luting than 
for grinding, d'he epi]>harynx (ef. PI. XLVII, Fig. 14b) is rin 
inec>nspiruous elevation which is borne on the inner surface 
of the labnnn. It is densely ('overed by short incurved hair- 
probrddy sensory. It often extends on to the clypeus and in all 
the nvm]>hs examined lies a little to the right of the cc!Ui.r. 
M()Utlv])arts of the ty])e described above are found in nynusa- 
of Siphlnnts. Blasturus, Baetis and Leptophlebia. Fhc h'ld 
getting habits of any of these can be easily observed, d'h.ey 
pull o(T fragments from the stems and leaves bv sticking t’a' 
laeiniic or less often the canmes into the tissue, then bracing w];h 
the front feet and pulling backward. Upon flat surfaces, tlay 
kec]) the labrum and labium moving rapidly and thus sw((.p 
the food into the mouth. 

In nym[)hs of Ainelctus ludens a broad plankton rake up a 
the maxillae formed by a scries of arched, regularly grab 
uatod, and pectinated hooks borne upon the distal end o: 
the galea and lacinia. When eating, the nymph extenc-- 
these rakes forward and backward, exactly as one wiw,;-: 
use a hand rake and by the help of the labium and hypopharym: 
the food is ])ulled into the mouth for grinding. 

Nymphs of Chirotonetes gather their food upon Icd.X' 
washed l)y dashing water. The outer surfaces of the moicr. 
parts are armed with very long bristles. The distal segirv:-- 
oi the labial and maxillary palpi are flattened out into br cs: 
blades. These blades are used as scrapers upon the alg^e c- . - 
ered stones. In the swift current this nymph must of neccsc.) 
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('.wvg to the rocks with its head upstream. In (h*inif tliis 
i: uses its fore legs little, but they are lield up and straight 
f. .rward close beneath the labiuim Armed with long bristles 

tlicy arc, they help to form an efficient plankton b.aski't 
■.‘.•iiieh catches the food carried along in tlie water. 

In Caenis, Tricorythus and E])hem(Tella the mouth-]Kirts 
nra often reduced. In all these the mandibles are stiait with very 
-M'ong canines (PL XL\dI, Figs. l(i, P). and IM. XIAdl. logs. 
yi 21). Structures like the pali)i whielt extend out from the 
!!;outh are much shorter. In Tricorythus (Ldg. 22), tlu* bodv 
I'f the labrum is strong, but tlie t)al].)i are weak and s1ul>bv. 
'I'liis reduction is carried to the limit in llie maxilla' of Ivph- 
rmerella deficiens in \vhich the ])al])i have disa])])c‘are(L le.aviiig 
t'uly a little peak of chitin at tlieir attachment ])laee IS). If 
Miu' observes nymjdts of Tricorythus or F])hemerella foi'ag- 
icig, they will see them continually tlmusting their heads 
tiirough harsh gravel where such ap]>endages would be* in tlie 
way, 

Tlic Bmtinas have tlie most gc'neralized mouth-parts ex- 
arnined. This group includes species in which there have ])ia'n 
iraHUficalions of the mout]i-i>arts .for rakers .and plankton 
ha>kets, and great reduction of pal])i. 

Kphcmeriucc 

Nymphs of Potamanthus, Polymitarc'vs and Ilexagetiia 
all gather their food in the same places and 1>\' the same means. 
Tlieir relative specialization has been closely ('orrelated witli 
tiu* extent to which they have been modified for burrowing, 
i'he mandibles of Potamanthus (PI. XLX'III, Ihgs. 22. and 24) 
>!iow the beginning of this modification. The (‘aninc-s are 
luTc in their usual position at the tip of the mandilde fc), 
hut upon the outer side of each is a stout pointed ])rocess. 
dliese processes are not long, and when the tnanfliblcs are in 
natural position only their tips show beyond the labrum. 
"I'liese processes are similar in shape and identical in jiosition 
voth the tusks of the true burrowers, Ephemera and Hexa- 
.eonia (Ph XLIX, Figs. 31, 36). In these the ]irocesses are long, 
>c.ghtly incurving tusks wffiich are the most conspicuous features 
‘‘I the head. The canines are on the median side of these near 
Ll'ic base, and when the mandibles are in natural position, 
d'iey extend downward and can thus most efficiently grasp 
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food. From them the food is passed inward to the 
surface of the molars. Upon the left molar (PI. XLIX, Fvg, :\ \> 
are ei^ht deep transverse gutters. The upper ends of 
arc enclosed by irregular teeth and the floors are marked he 
transverse st nations. The right molar (Fig. 35) .surface 
bears seven overlajjiung rirlgcs, all ljut one of which is bluntlv 
toothed and enclosed at one end by a ])rominent jagged procos. 
When in i)Osition the ridges of the right molar fit down into 
the gutters of the left and the terminal teeth fit into the free 
ends of the gutters. The food brushed into the mouth by the 
labium and niaxilke is ground in this mill. 

In the Ep'hemerinrc the greatest modification has occurred 
in the mandibles which have liccomc the strongest structures 
of the head, important alike to feeding and burrowing. 

Ilcptagenincc. 

In the HejUageniiKC which have scraping mouth-i)ans, 
the lalirum is entireh’ hidden from above. It is freely movalde 
upon the elypcus and has a row of very dense, slightly incurved 
hairs extending along its margin. The inner surface of tlic 
labrum is slightly concave, and bears the epi pharynx. When the 
labrum is extended forward the short hairs upon the inner 
surface rake in the food and are closely followed by the thick 
brush upon the margin. Food thus gathered in the concavity 
of the labrum falls directly between the maxillae and mandible^. 

Legs of Nymphs. 

The legs of May-fly nymphs consist of a coxa, trochanter, 
tibia, tarsus and a tarsal claw. These parts vary in relative 
size and structure according to the habit of the nymph. The 
surfaces may be bare, scaly, spinose or hairyn In all of tlie 
legs which have been examined there is a small but distinct 
plate on the inner side at the distal end of each tibia. 

BceiincE. 

The Bcietinae includes nymphs v/hich have the most general* 
ized legs, such as those of Siphlurus, Callibaetis, Ameletus an i 
Chirotonetes. All of these nymphs can move about upon a 
heterogeneous footing (Figs. 3 and 5), The legs of Siphlur.:' 
arc of the most generalized type. They are long and slendvt 
and the three pairs are of equal length. The surfaces arc 
sparsely covered with inconspicuous hairs. The tarsal chr-v 
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long, slender and without teeth. The libial plau* is wvW 
-loveloped, consisting of a thick, ilattenod in'oieetiiMi of ihe 
which bears transverse ridges. 'Fhe aitarlinu nt (^f die 
legs allows free movement and the nynii)lis are ea|)al>le of 
running very swiftly. The mitldle and liind legs of (diiroton* 
etes are similar to those which have been describetl. but the 
first pair has been modihcd for food gatliering and resiaration. 
At the base of the coxa, there is a large tuft of forked gill* 
filaments. From the tibia an elongate flatttaied sjuir t'xti-nds 
for more than half the length of the tarsus, and along die inner 
margin of femur, tibia, and tarsus is a n^gularly arranged 
row of ver3^ long, stiff hairs. When the legs are sliarply 1‘ent. 
these hairs, together with the tildal spur form the Itotlom of 
the plankton basket already referred to. 

In Cicnis, Tricorythus and Ejihcmerella the Ic'gs do not 
lift the bodies at all. Nymy^hs of Cauhs and dVieorvlhus c lamlier 
u])on very uneven surfaces so that the legs do not extend straight 
out from the body as they do in some of the Ejihemcu'cllas later 
noted. The strain of pulling and climbing (‘onu's evonly iipr)n 
every segment of the leg and there is little difference in their 
size. In both of these genera the tarsal claws are in constant use 
and are correspondingly well developed. The same evenly 
distributed development may be seen in the legs of certain 
Fphemerellas, which constantly crawl over mud, dead leaves, 
and small debris. In others in which there arc well establisht'd 
clinging habits (PI. L, Figs. 39, 43), the fore femora are enor- 
mously developed by the constant y)ulling incident to their 
position. In these legs the hinder jjart of the femora is greatly 
thickened by the muscular development, but the front edge 
is thin and blade-like and often jagged ly toothed or serrate. 

Ephemerincc. 

Two stages of modification are shown in the legs of Pota- 
manthus and Ephemera. In Potamanthus, which crawls 
npon the bottom in a manner similar to the Heptageninx, 
the legs sprawl out from the body in the same way. The 
tibia is prolonged into a flat spine which overlaps the first 
third of the tarsus. The structure of this fore leg appears 
to be the fore-runner of the greater modification shown in the 
tore legs of Ephemera, (PI. XLIV, Fig. 8), which are perfect 
■hgging tools. 
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V. \r()I>lFI(’ATI(>N'S OF ADI FT STRUCTURES. 

Rej)r()<lu(Tion is the sole end of the imago life. Par’s 
of the ]) 0 (ly which have no function connected with it an 
reduced or atro])hied. 

It is probable that, witli but few exceptions, Maydlii- 
engage in some kind of mating flight. The character of t];:; 
flight and the time when it occurs vary. The followin'^ 
records show some of these variations. On June 2.')th 
a swarm of three or f(')ur hundred individuals of Cfhoroter]ii> 
basalis wc-re swarming ovct the water of Fall Creek at abmu 
four o’clock on a sunny afternoon, Their average rise inuM 
have lieen iliirty feet. I’Vom the swarm Ixgh males and females 
w('r(‘ captured, but mating was not observed. On June d'.Mlr 
at 7 :dD in tlic evtming. a female Fjdiemcra varia was captured 
from a swarm whicli was rising and falling in flights of thiriy 
to forty feet. Often they descended to within five feet of the 
ground, d'heir dance continued until darkness hid them. 
Mating llights of Le|)tophlel)ia ])rtcpedita have been seeii 
in the middle of a sunny forenoon, and at two, four and lice 
o’cloek of bright afternoons in May and June. None of tln o- 
rose liigher than fifteen feel and two of the swarms did irc. 
iiy more titan six feet above the ground. One entire swarm 
whic'h was ca[)tured contained forty males and one female. 

Actual mating has been observed but a few times. 1 !tr 
most satisfactory observation was made in May, 1911, upon 
a swarm of Iketis, which were flying near Cascadilla Crerk 
just after a shower. Most of the time they were not fly me 
much altove the level of the eye so that they could be clearly 
seen. Large ttumbers continually settled on bushes and u]H'n 
niy clothing, and there apj^cared to be about equal nunil>cr- 
of males and females. Many matings occurred, but in om} 
seven could the positions of the insects be seen at all. 1 nc 
male of one of tlic couples flew up and attached himself beneec.a 
a female, pressed the dorsal side of his head against, the vcntr.u 
side of her thorax and extended his fore-legs upward, in oric.r 
to dutch her prothorax. The setae of the female exten'-.’! 
straight out posteriorly, but those of the male were poim.. : 
fo'ward over his back so that their tips projected betw^^n 
the heads of the two insects. The position of the abdon. : 
could not be clearly seen, but judging from that of the seta- '• 
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::';ust have been recurved in order lo insert tiic penes in>idi‘ 
.die c"g valve. Copulation did not last more tlian halt' a minuie. 
When in copula, each pair was borne diagt.inalh- ddwnward to 
I'ne ground, but always separated immediately u])<»n touehing 

So far as known flight is a necessity for copulation and 
rggdaying in May-flies. Tlie alimentary eamil .iiel tlie legs 
play a part in flight which is i^eculiar to this groii]>. It is a 

well known fact that adult May-llies taki' !to food and iliat 

tlie alimentary canal is inflated with air oi* gas. Sometime 
lieforc emergence the nym]>hs cease to eat and just ])efore it. 
they push their heads above the surfac'e and a])]>ear to be 
raiddly gulping in air. Tf dissected at this stage tlu' aiiinentary 
canal is found much inflated. It rcanains thus inflated ihrough- 
ouL life. The structure of the alimentar\' canal adults 

was studied by Fritze, 'Ob and by Sternfeld. '07. SternU Id 

found a complicated muscular dilator ajiparalus in tlie cso])]i- 
agiis. This he concluded to be a ])um]) by which tlie mid- 
gut was filled with air and by which its su])])l\’ c-ouhl be vol- 
untarily controlled. He did not discover whether anv change 
occurred in the air taken in. Xo suggestion was made* as to 
when this pump was used, but it is jirobabU; tli.at it fum;liims 
when the canal is first inflated by the nym])h and afterward 
in controlling the specific gravity during fligdil. 'I'his tiiangi' 
of the alimentary canal from its normal function to that of 
a balloon is very important to flight. The lessening of liu* 
>peeific gravity made possible by this modification makes tJu^ 
work of the wings much easier. Since it is more imjjortant 
that adults mate, than that they live a longtimi-, this function 
'if the alimentary canal exceeds the former on<' in value'. 



Fig. 1 , Legs of male imago of tfexagenia bilincata. first leg; IL '-.■'•ond 
•'■g; C, third leg; 1, 0 ]jpositc side of legs showing tibial spur. 
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Ii has already l>cen noted that adult May-flics use Ua e- 
le^s little or non(‘ in walking and in many instances the hov 
le^s are not even used for suiJport. In most males the !<;:•< 
are enorrnously Icnj^thened and when the insects are at 0.-1. 
they arc often extended out trom the head (PI. XLIW Fiy. n,. 
The middU' and hind le^^s brace the body, Imt they usuaily 
lift only tin* front i)art, wliile the abdomen rests upon the 
portinK surface (PI. XlTIl, PiK- h). The fore legs are necessary 
structures in copulation and males of Palingenia which have 
very short legs mate not in mid-air, l)ut close to the surl'a<-r 
of streams. Mfatcnil. The legs of some May-flies have been 
enonnousK' s])eeiali/a'(b The fore-legs of a vSouth American 
Campsurus are very long, (sec Fig. d), while the middle and hind 
ones are but short still )S. In the fore legs there is a twist in 



FiK- -• imago Campsurus South Amurit'a) showing nuim'c. ^ 

mi.Kllo :in<i IhuU logs. The sot:e not represented at full length here, are a ■ 
timoe liiiu's the length of the !>ody. 

the joint which articulates the tarsus with the tibia. 1 - ' 
admits the supination of the tarsus and is evidently a modin^- 
tion for clutching the female. 
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Externa! Genitalia of the Mole. 

The external genitalia of the male eiuisisis a i)air of 
iMreeps. jointed except in (^aMiis and Canipsnrus. ami iwo 
].rnes. each with a distinct opening. 'Phe f!'rcL‘]ts an' uuairvrd 
appendages of the tenth segnienl. h>- wliich iIr- male g^a^ps 
die abdomen of the female. The genitalia nf Ilrxag<‘nia 





>!>.?* are of the simple type. The forceps are three 
/dated, with a stout basal piece. The two distal seg- 
-nients are concave on the inner surface and tip. These con- 
^ avities, the flap like extension upon the main segment and 
' ic inner surface of the basal piece are thickly covered with 
cviall papillae, which are characteristic of nearly all forceps ex- 
alined. The roughened surface jjroduced by them i>rol>a])ly 

This is a species Hexagenia recurrata in manuscript winch f have to Ijc puh- 
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helps lo hold the female, Tlic i>encs are the intromito • • 
organs. In Hexa^a-nia they consist of two chitinous ‘ 
whose lari^er ends (jpen inside the body, and whose sma’t : 
ends are slender tul)es l)ent down ventrally. Between ' s 
penes is a thin chitinous plate, iind beneath they are sn{)j,(»r’< -] 
by the; tenth sternite. In each penis the seminal duct e:.-; 
l>c clearly traced P> its termination at the end of the Ixmt tui - . 

Of the inon* com])licatetl condition which exists in uk.'- 
May-flies, the ^tenitalia of Si[)hlnrus alternatus is fairly ty]'i< -j 
(PI. Id). The forceps are similar to those of Ilexai^enc'. 
'riuar (jriyun from tlie ninth sternite is shown in Fijj^ures Is 
and 4d. The ■[)enes (P) are wholly hidden from l)eneabs 
by the tenth sternite, but they are attached only at tla. u* 
bases, and in ('opuIatioTi may be freely projected witliin ihr 
(Fi^, do, ey^ valve, while the tenth sternite remain'- 

outside it. ICssentially they consist of the funnels just a- 

scribed in Hexat^cnia with secondary structures added. T!^- 
larj^er ends of the funnels open into the body (Fig. 40. A , 
In Figure 4!) the penes are shown in dorsal view, separated <':i 
from the dorsal part of the abdomen with the large end> 
the funnels ,ext)osetl (A). The small end of the funnel -b 
extends outside the loody and turns’ downward as in Hexagei ia. 
Init the opening of the seminal duct is enlarged and truniia:- 
shaped. From the dorsal side only the backs of these truiiij vis 
can he seen, but when the penes are completely romnwd 
from the ninth sternite and turned with their ventral 
uj), one can look directly down into their openings, (Fig. d2. t 
S. D.) and tlie seminal ducts can be traced from the lc-u> 
directly lo them, hying dorsal and lateral to each seminal 
tul)e are two prominent, heavy chitinized processes (Fig. • 
The raised at)cx of the upper process (C) is pointed tow.iru 
the middle, that of the lower (D) is pointed outward towaol 
the side and the prominent stnnes upon each are directc«i 
(.litTcrcnt directions. If the supposed position of the 
in copulation, l)e correct, the dorsal or spinose surface ot tl:- 
processes must be in contact with the inner surface of the 
valve (E. V. Fig. oO). When inserted they would thus la- - 
over its soft lip and pull it down, allowing the seminal tu ' 
to discharge their contents at the mouth of the oviducts. 
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Genitalia of the Female. 

In the simple condition cacli (niduci lit's wc]] to the sulr 

the abdomen and opens between tlu‘ seventh and eij^hih 
vtrnitcs (Hexagenia). Each oj}enini4 is perteelly distinei 
>ce dotted line Fi^j. 3. B) and tliere is no sii^n of an ojK-n 
|•assage or vestibule between the two. 

[n Si])hlurus altcrnatus (PI. LI, I'^ij^s. oil, odi the lowt-r 
,.-!ids of the oviducts approach eaeli other and opiai into a 
roinmon vestibule (C. V.) just inside the egg valve. ()j)enine. 
iiuo this vestibule is a soft membraneous sac (S. R). In I're-li 
Specimens this sac shows pnaninently betweiai llu' bases «>f 
the oviducts (Figs, dib od). In figure do the sac and oviducts 
arc shown viewed from the inside; the nerve ehaiti lias Ikhoi 
severed so as to fully ex])Ose the sae. In the s])eeinu‘ns thus 
far examined, no spermatozoa have becai found witliin this .sae. 
It is extremely probatilc. howe\aT, that this is a true seminal 
receptacle, and that this is a special ization wliieh nearly ap- 
proaches the unpaired opening found in oIIut insects. 

\'i. TiiK taais. 

Under the ordinary conditions of their life a large pro- 
jjortion of May-fiy nymjjhs regularly jierish I adore reaching 
maturity. A great excess of young must be pro<lue(‘d in onier' 
to meet this loss and the success of different groujis in mam 
laming their existence bccoines more than usually dc-pendt iil 
upon the number of eggs produced and the structures wlheli 
aid in their dispersal and safety during incubation. 

In insects vhosc lives are so brief as these, tlie eggs nre 
well developed even at emergeiiec, and may then be readily 
counted, the diflfcrenco in size between the develojied eggs 
and the egg rudiments being very marked. It is easy, tlien- 
lere, in mature nymphs, suli-imagos or irtiagos to determiin^ 
the actual fecundity. 

The first count of May-fly eggs was made by Reaumur'^' to 
determine the fecundity of some s]jecimens which he captured 
itt his garden. He found egg masses protruding from the 
abdominal openings, counted the eggs and found about -lOO 
in each mass. His results have been several times (piotcfl 
b>‘ later workers, but no references has been found to any 

’Reaumur 1742. T. VI, Mem. XII, p. 495. 
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other actual determination of the fecundity of May-flies sir..,- 
that time. 

In this study the of seventeen May-flies have ln « ^ 
counted and examinccl. They were taken from images whi, li 
had been kept in cages until they showed signs of old a.-:-, . 
Usually a covmt was made of the eggs in several individuai- 
and an average tak(*n. They were examined and comitLd 
upon a glass slide in a mixture of water and glycerine win. ;> 
formed a convamient medium in which to manipulate tlK-ir;. 
The residls of the C(ninting are given in a talde which 

All of the eggs are viscid. When laid in dishes thev ad- 
here to the bottom, as do those of BtClis to stones. Wlun 
twigs or alga’ are introduced, they become attached to lhei]i. 
There are two kinds of structures found upon them; micTopylar 
structures and knot) or thread-like extensions of the chorion, 
both of which are important to the egg; and there is also a 
variety of chorionic sculpturings which have no apparent 
significance. 

Exam])les of the more important structures were long 
ago pointed out. Polar knobs (micro pylar structures) wore 
figured l)y Burmeister ’48, and described by Leuckart a'). 
The latter believed that the knobs were composed of masses 
of spermatozoa and it remained for Grenacher, ’68, to find 
many stages of them upon developing eggs in the egg-tulxs 
and to point out their true nature. Miciopylar structiin'< 
were also shown in Palingenia virgo by Joly, ’71 and lit 
and in B:etis sulphurea by Joly, ’76. Grenacher, ’68, xtb'> 
pointed out (upon an unnamed May-fly egg) some little threads 
which were continuous with the chorion and which bore tin> 
sifliercs upon the ends. He figured these with remark al le 
accuracy. Of the eggs here figured, three bear a microi'ylar 
apparatus, five have thread-like extensions of the clionon 
and nearly all are more or less elaborately sculptured. 

The eggs of closely related forms may be very dilTei^ r.'. 
This is well shown by a comparison of those of Ephemcn i-a 
excrucians and E. rotunda (PI. LIV, Figs, 66, 67). 1 

of Ephemerella excrucians are pure white, and slig' 
dumb-bell shaped, with a distinctly sculptured chorion, i ')* 
with no micropylar apparatus. Those of Ephemerella roti:*- *- 
are yellowish and oval with a prominent mushroom sh:u oJ 
cap about the micropyle. If examined in the body or 
first extruded, two small knobs may be sdbn upon either - 
of the egg, near its lower pole. Each knob is attached to ; 



1013] 


Biology of May-Jlies, 


300 


distal end of a thread-like extension of the elionon, which 
lies beneath it, lightly coiled like a watch spring. U|H)n 
coming in contact with tlie water lliese tlireads spring out 
like elaters. The little knobs thus extended jiroliahly rad. 
:,s floats or anchors for the egg. An ovlmi greater differi'iiet' 
])etween the eggs of closely related forms may he seen in the 
eggs of Heptagenia interpunctata (Ih.LlII, Fig. hot an<l llep- 
tagenia pulchella (F'ig- 04). The former has a pure wliiU' 
oval egg without scailpturings or extentions ol any kind. Tlu‘ 
latter is white and slightly rounder with small regularly ar- 
ranged bosses upon the chorion. At each ]>ole lliere is a skein 
of fine bright yellow thread. These skeins are also prominent 
tipon the poles of developing eggs, even in the tips of the 
egg-tubes. Upon a glass slide they are easily s('en witl) tlu‘ 
naked eye and the threads may be {nilled out with needles 
to a length of two or three inches. As soon as the eggs float 
free in water the skeins begin to unroll and it shaken a little 
they quickly uncoil altogether and become entangled with 
any object near them. In nature the eggs are dc‘pt)siU'd 
upon the surface of moving water. The threads just described 
probably wind about sticks or plants and. thu.s amdior the 
eggs and keep them from being Imried with silt tluring incu- 
hation. 

Similar extensions of the chorion arc found ui)on the eggs 
of Tricorythus allectus and Ec<lyurus macailipennis. Th(‘ 
eggs of Tricorythus (PL LIl, Fig. (iO) are luight green and 
oval with a prominent shingle-like surface. L'])on eaeli sid(‘ 
of the egg toward the lower pole arc two tlireads very similar 
to those of Ephemerella rotunda, l)ut without any knobs 
upon the ends. At the other pole is a prominent smooth 
>e]lowish micropylar apparatus. The eggs of lilcdyurus (PI. 
bill, Fig. 62) arc roundly ovate and i)ure white. llieir entire 
s!irface is covered with minute pits and scattered betw{!en 
Uiese are numerous short blunt projections. \Vhc;n llie egg 
'o first removed from the body, a small coil of thread may 
bv seen in the depression on the top of each j^rojcction. As 
'oon as the egg has been in the water a little while, each coil 
o'i winds with a sudden spring. At the end of each thread 
* a tiny viscid button. 

The eggs of Leptophlebia sp.? (PL LII, Fig. 5S) are elongate 
■ 'oid, distinctly brownish and thickly covered with short 
’ irs, so that they look like ciliated protozoans, dhose of 
^ ooroterpes basalis (PL LI II, Fig. 63) which are laid in the same 
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or similar situations have no extensions of the chorion. TIii , 
are ])ure white, elon^^ate, with an elaborate design in the son!] • 
taring. The eggs of Blasturus cupidus fPl. LIV, Fig. OS) ar^ 
slightly flattened and tablet dike. Upon these flattened an.;; ■ 
are irregularly scattered juts and l) 0 sses which appear shinirve 
white in the glyc'crine and about the longitudinal circumfereia 
is a shelf-like extension “'which bears a large number of sir,;]! 
shaped pegs. 1'he t'ggs <;f Polyinitarcys albus (PI. LlVd Fig, (j!h 
are roundly ovate and white. The body of the egg is neariy 
smooth, but the [wominent yellow micropylar a])paratus ii;iv 
a distinctly shingle-like surface. The eg^gs of Qalhbatis 
llucluans and Chirotonetes albomanicatus were ])erfccil\ 
smooth and pure white. 

Nymphs (jf Ilexagenia variabilis and Polymitarcys all ms 
live in the same situations but the eggs of the former are onlv 
a little roughened, while Polymitarcys has the promim-n- 
micropylar a])]>aratus just described. The roughness dec 
to chorionic sculptures may l^e of some slight service in helping 
to lodge the eggs, but its significance is ])robably slight. 
extensions of the chorion, on the other hand, are no doubt nr 
much imi:>ortance in the dispersal and safety of the eggs. Tin- 
anchors upon Ephemerella rotunda and Tricorythus allcctas 
hang the eggs ut)on sticks and stems and prevent them from 
being buried in the mud; the many viscid threads upon 
of Leptophlcbia and Fedyurus macuUpennis accomplish rin- 
same result in a different fashion. Those which probahh 
have the most important function are the long threads iipnn 
the eggs of Ileptagenia interpunctata. A number of thcM- 
were shaken al)Out in water strewn with chara 'and the thread- 
immediately" became closely entangled upon its stems. 
thus hung uijon stems in natural conditions would be sea - 
guarded and prevented from being buried in the mud. 
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KXiM.ANA'I [f)\ OK {M^A'i'KS. 

I>i,.viK LXII. 

Fi)'. 1. M.'itiirr nyinpli '-f Hl^^^(ur\ls cujiidus. 

Fi^. ‘2. Male iina^o ot lila-;tun.is rupidus lusl alter transforming, 'I'hr 
suli-imaj'o skin slu/w.s the dark wing-jjuds, 

Fivi- <i. Ainelctus ludens, 

Fi}^. }, \yiitph (if I^'peonis Imtncrali s, d'hc liind \ving-]jads may he seen thr 
the transparent front ones. 

Flam.: XlJli. 

’). \yniplis Ilf (’adihaetis il’ieltians, elimhin;,' afiout in their natural lia’o; 
Fi^. (i. Man- suh-itiiaj.;o of ('allihaetis lUietuans just emer). 5 ecl. 

IMvir: XjJV. 

I'h^, 7. Half v;rown nyrnph ol I’otainanthus heltini. 

Fi^t- X. Mature nyrnph of +C])lu'nUTa. 

!). Male inia^o of I !<-xaj.;enia fulineata slinwin^ a ])ostiire of the fure 
( haraeterisi ie of the males of many May-tlies, 


1m>;. 10 
Fmv II, 

F1^^. 12. 
Fitt. Id. 


Pi.viK XLV. 

ki^d't fOll^ ‘d !lt]ita^;ema ml erpiind at a. d'lu- first ^ill i.s turned 
llu- haver siile up and the limhriate di\ision is fully expo.se'l; in 
others it is indieat«.-d throuj^h the transparent lamella, 

Kird't K'llt' 'd Fpeorus luinuTalis, n])p^-r surfaca-s. When in the naoer,;: 
position t ite spinose Ixirder is in eoiitaet with the surface U]jon u'e.. 
the nvin]>h rests, 

Flat!-; XLVl. 

j.nlls of Iroti fra^ilis, upper surface, j^^ills turned hackwar'.! in naier.d 
position. 

kij;ht ^ids of ('hirotonetes albomanictitus, under surface, ^ills tur;'.i : 
forward. 

Fi.atk XLVII, 


I'ij;. 1 1. Mouth p'lu'ts Ilf (.'allihaetis fluctuans, a. ri^ht. and d, left niand'; 

h, hihnim; e, hv’pop'hnr^’nx; e, rij^ht rnaxilla; f. labium. 

I'i^^. la. Maxilla of d'ricorythus allectus. 

I'i^s. hi ainl F), Rij^ht and U-ft mandibles of Firlicineia 11a lata. 

I'l),^. 17. Left maxilla of Kphenu-rella serrata. 
l>i. heft maxilla of Fphenu-rel la deficiens. 


Ft. AIK XlAdll. 


I'ij^s. 20 an*l 21 , Ri.i'ht and left inandihlcs of 'I'ricorythus allectus. 
I'i),;. 22. hahium. 

2d and 21. Ri^ht and left tuandihles of Ihitamanthus heltini. 


Pl.AtK XLIX. 


(Struct ures of n\'mph of Hextij^a-nia ) . 

FiK- 2A. Ma.xdla. 

Fi>i. 2(>. Second rij^ht ^dh 
Fi^. 27. First rij^hi Kill. 

FiK- 2S, Labrum (La) and Clyjieus (C.'li, outer asfiect. 

Fi}». 20. LahTum (La) and Clypeus (Cl), inner aspect, showing the epi(>h..r . • 
lying partly tipon tin* clypeus and partly upon the lahrum. 

Fig. 30. .\ntenna. 

Fig. 31. Right mandible, outer a.specl. 

Fig. 32. Right mandible, inner aspect. 

Fig. 33. Hypopharynx, under side, showing lingua and superlingute. 

Fig, 3-1. Chnding surface of left niolar. 

I'ig. 3o. Cirinding surface of right molar. 

Fig. 30. Left mandible, inner asfxa't. 

Fig. 37. Loft mandible, outer astx'ct. 

Fig. 38. Labium outer aspect. 
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Platk L. 

i'ig. 39. Right legs of Epho mere 11a lata. 

I'ig, -K). Right fore leg of Kjihemerella serrala. 

I'lg. 41. Right ft>re leg ('f Ephem<Tolla rcUunila. 

I'ig. 42. Right leg of E])hemerella ilotieieiis. 

I'ig. 43. Right fore leg of Ephemcrella tiibereulata. 

{•ig. 44. Right fore leg of Ephemerolla eoriiuta. 

Platk L[. 

(Genitalia of images of Siphluni.s alteniatiis.’) 

I'lg. 45. Rear abdomen of male, F, Rireojt.^, ventral view. 

I'ig, 40. Right forceps, showing roiigh.ened inner surfaces. 

I'lg. 47. Rear AVulomeii, dorsal \iew, sheaving c. s., f'audal seta*-; jip, pi-nes .'iiel 
10s. 10th sternite. 

Fig. 4S. Rear (if abdomen, side x'iew, 

i';g. 49. Dorsal view of penes resting upun the 10th sterniti'. white' surface. 

c, c., represents tlu' t ul surface of tlio Itody w.all. 'I'lu' l.arge bases i-f 
the penes, a, lying insidt' the IkhIv have Ixvn c\i>ose<l bv cntiing aw.ty 
the dorsal |)art of tlie abdomen. 

Fig, 50. Part of the abdomen of the female, (', v., egg-valve, witli thr upening 
of the vestibule directly lieneatli. 

I'ig, 51. Inner view of the Till and Sth sternites with tlie (ivi'luets, o. v., .iiirl the 
seminal rt'ceptaele turn(-d Ijaekward to sh<jw’ the \’entral side of the 
receptacle. 

I'ig. 52, Penes rem()vc<l from the lOth sternite .and viewed from the vi-ntr.il siile. 
o, s. (1., oiieniiig of seminal duet. 

I'ig. 53. Egg valve, common \'cstil.u:lc and outline of rt eeptacle and r)vitlnets, frtuTi 
%vithout. 

I'ig. 54. Rear aljdomen of female, dorsal view. 

Fig. 55. Dorsal view of di.sscction of oviducts and \'est.il>u1c. 'I'he toj) (A the 
vostilnile has lieen cut away and pulled olT with the 7f.h sternite, .so ;is 
to expose the inner surface of the common vestibule, e. v., ;ind seminal 
receptacle, s. r. 

Fig. ,56. Rear alidomen, ff'mah', vo'ntral view. 

Fig. 57. Rear abdomen of female, side view, e. v., egg valve. 

Platt: l.II. 

F'ig. 58. Egg of Ecptophlebia. 

I'ig. 59. Egg of Ameletus ludcns. 

Fig. 00. Egg of Trie or y thus alluctus. 

Fig. 61. Egg of Chirotonetes albomanicatus. 

Platk LI 1 1. 

I'ig. 62. Egg of Eedyurus maeubpennis. 

]'ig. 63. Egg of Choroterpes iiasalis. 

Fig. 64. Egg of Heptagenia puichella. 

I’ig. 65. Egg of FL'jitagenia interiainetata. Neediiam. 

Platk LIV. 

Fig. 06. Egg of Epliemerella rotunda. 

; :g. 67. Egg of Ephemerella excrueians. 

Ivg. 68. Egg of Blasturus cupidus. 

Ibg. 69. Egg of Polymitarcys albus. 

log. 70. Egg of Siphluru.s alternatus. 
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THE EXTERNAL ANATOMY OF THE SQUASH BUG, 

ANASA TRISTIS DE G.^ 

Hv f)AMKL (L T'lW'f'K. )L S. 

IXTRODUt IK )N 

In writini^ this article the chief aim is to endeavor to supply 
a reference work on the external niorpltoloyieal eharaelers of a 
typical Hetcropterous insect. For tliis reason the common 
stpiash bug lias been selected as it is widely disiribulcd. well 
known as a i^est, and is readily ol)tainable for siufiy. 

In order to make the complete as possible' tlie 

morphologists’ and systernatists’ terms ha\(‘ ])oih ]»een used, 
except in referring to the wing venation Mhc systematists' terms 
being lacking in the fore-wing and the rnorpliologi-o s’ in tlic 
hind wing). 

At thi's point I wish to exj^ress my grain ud<* to Dr. IT T. 
Fernald and Dr. G. C. Cramjiton (or tlicir many helpful sug- 
gestions and assistance in preparing this j>a]M.'r. 

ANATOMY 

Head 

The sclerites of the head capsule of thc' K]uash l>ug are 
solidly fused together making it impossible to do more than to 
describe the general regions of which the head is comijosed. Of 
these the occiput (occ), (PI. LV, f. T) lies 1 behind llie ocelli foe; and 
forms the posterior portion of the head surrounding the occi]>ital 
foramen. It is marked off by a shallow tran^^verse groove, from 

* Contribution from the Entomological Labomlory, .Agncul- 

e;ral College. 
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the vertex. Tlie vertex or cranium (ccj comprises the dor-a] 
region in front of the occi]>ut and bears the ocelli. This an a 
is not marked off from tlie frons (f), which lies above arid 
between the bases of the antennae (ant). The anterior margin 
of the frons is united with the base of the clypeus or tylus (e?. 

Below and on either side of the compound eyes (c) lie the 
j<enie (pO while the ventral [jo-sterior portion of the head ea])s\dc 
forms the basal ])late or ^tda (^u). 1'he cly])eus, as has bet,!! 
pre\dousl\' slated, is fused at its l)ase with the frons, and at thi>. 
]){)int is ?iarr()W, but as it curves forward and downward it widc!!> 
at its li]> to form the base of attachment for the labrum dbr' 
from which it is sejtarated Ity a narrow memltranous rin^. 

The labrum is an elongate trian^tdar sclerite. Its anteritr 
surface is convex, while its posterior surface is fiat and contain- 
a j^roove whii'h lies al)ove the groove on the l:)asal half of \hc 
anterior snrfac(' of the laldiim (lab). 

On either side of the cly])eiis is a narrow prolongation of thr 
frons called the fulcrum, initum or zygum (fr). The fulcra lie 
close to the lateral walls of the clypeus, hiding them, but an* tWit 
united with them except at their leases, where they fuse with the 
head ea^tsiile. The fulcrunt is shorter than the clypeus. it> 
anterior mnrgin h'ing behind the swelling of the tip ol the 
clypeus. Its ventral ntargin extends to the base of the antenna 
where it fuses with the liasc of the maxillary laminae (ml). 

The maxillary laminae or gena postica lie below the ba<(‘ 
the antennae. Their bases are fused with the geirr and their 
ventral margins are united witli the bueculae (^bu), which aiv 
chitinous ])latcs projecting from the anterior ventral side ol ti'!*' 
head on either side of the base of the lah)ium. The Imccni.e 
serve to iwotect the ]>osterior membranous portion of the l>a-c 
of the labium. 

The rostrum, vagina or labium {\a.h) articulates with *se 
anterior ventral region of the head between the buccula? and; u 
made ui> of four segments, the terminal segment at its tip Iwa:- 
ing numerous sensory organs. The labium contains, as st:iu - 
above, a dorsal groove in which He the seta? (s). The edge- 
the groove, distal to the overlying labrum, overlap, forming ^ 
closed tube, thus giving the enclosed set® more support H - 
LVI, f, S s.). At its basal end the groove becomes very shall'v'' • 
the labium becomes filled with muscles, tracheae and ncr\a'‘ 
and the seta? in this portion of the labium gradually coinc to cc 
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within the labrum, whose edj^os meet bciu'atli aiul cnuiuu- 5 he 
>et:e (PL LVP f. S s. and PL LVI. fs. 21-lM’s), 'fhey tlu n ]k)ss 
i)ack through the articulating nuMubrano, whieh lies lii-iweeii liie 
labrum and clypeus, and ix'tween the lateral walls (.f the elvnens. 
The walls of the cly])eus at its tip, turn under, and ilieir eilg<‘s 
interlock forming a narrow ])air of supporting lobes above ulneli 
the seta? pass. Upon emerging from these lolu.^ die ina\ilhirv 
>eta^ (m) spread a])art to rec'eive tlie tip of the |ihar\n\ :inil the 
canal from the salivary pump, brjth of which I'litt r the ^cia- at 
this ]K)int. 

The seta* represent the mandibles (md) and the niaxilia- finu 
'Lhe ma.xilla? are fluted and interloeked so as to form t\vo iube,>, 
these being the up])er or suction eanal, ami ilu- lower or salivary- 
canal (PL LVL f. 2). The mandibles arcwslightly shorter than the 
maxilla? and their tips are barbed. Their function is that of 
])iercing the plant tissue and holding the seta' in plaeo, wliilc tin- 
ti])s of the maxilla, which are tieiite and iluled, ]>robe the plant 
tissues, take up the plant juices, and eject ^hr saliva. 'I'he 
set:e, as stated, pass Ixick into the head capsule and sc]»arat(’ 
at their junction with the jdiarynx, going to either side f»f it. 
Their bases widening out form points of attachment tor tlu' con- 
trolling muscles. 

The antenna (ant) are com])osed of six s(‘gments. d'he 
third and fifth are ring joints (PI. LVI I, f. Ifi. r.). or n-duced 
segments; therefore the antenna as a whole ap}>cars to be coni- 
posed of only four segments. I'he fifth segm<*nt. or second ring 
joint, allows great freedom of motion to the terminal segment. 
The second and fourth segments are long and slender. 1 he 
proximal segment is called the scape or radicula (sau ft- is 
large and has a stalked base, which eiilargcs at its connet tion 
with the head to form a universal joint. 'Die terminal segment 
is spindle shaped and covered with numerous senvu-y iiairs. 
The other segments possess sensory liairS; but not a>; >jn cializr-d 
as those of the terminal segment. 

The compound eyes (e) are large and cornj)osc<i oi many 
Jacets, and project prominently from the head. I he ocelli arc 
two in number. 

The posterior portion of the head or tiu? collum is set into I lie 
collar of the prothorax and is joined to it by a membranou' neck. 
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Thorax 

Prothorax.— i)rothorax is a large chitinous segment 
sclerites are solidly fused together, with the exception of tin* 
episternuin and epimeron which 'are separated for a short dis- 
tance by the coxal cleft (b). 

The notum (no) overlai^s the prcscutum, scutum, and a jior- 
tion of the sculclhim of the mesothorax dorsally; and the ])leiir:il 
region projects ()ver a portion of the anterior part of the 
thorax laterally (id. LV, f. 1 and 4). The tergum or notuin i-- 
of r)ne i)iece, its sclerites being indistinguishal.)ly fused together. 
Its anterior i)urtion is more or less irregular due to the attadn 
ments of the muscles of the fore leg to its inner surface. Tl^- 
union of the notum and f)leuron forms a well defined ridge. 

The Pleuron (pi) is divided, as stated above, by the coxal 
cleft into the epimeron (c])m) and episternum (eps). The clef- 
extends only a short distance into the pleuron terminating in a 
groove. Above This the pleuron bulges out forming a largiT 
cavity for the expanding muscles of the fore leg. This region < 
the pleuron is called the omium (om). 

The sternum (si) is a small area lying l)clween, and anler:<'r 
to the coxal cavities, and is indistinguishably fused witli da,- 
pleuron. The portion of the sternum projecting backward 
between the coxal cavities is called the mucro (mu). The anti r- 
ior portions of the coxal cavities are formed by the inner surfa' i - 
of the epimeron, episternum, and the sternum; and are clt-r*! 
posteriorly by the extensions of the protliorax epimeron a’ai 
sternum, together with the anterior portion of the mesosternun-. 

The legs show the usual five divisions into the coxa o-o , 
trochanter or fulcrum (fr), femur (fe), tibia (t), and tarsus ■ !;< . 
(PI. LVI, f. 13). Since the fore legs are typical, although tla y 
are ])roiJortionately smaller, one description will be suthcicC'.. 
At the base of the coxa hidden within the coxal cavity is a rxe- 
row plate called the trochantin (PI. II, f. 9 ti). The coxa 
a large swollen segment lying largely within the coxal cav .v 
and is freeh’ movable. The trochanter or fulcrum is a sn.. ' 
segment which forms a ginglymus articulation with the c-" i 
and is obliquely joined to the side of the femur. The femur 
long and more or less spindle shaped; the tibia articulates w- ’ 
it l)y a ginglymus joint and is long and slender. The tar- c- 
is composed of three segments. The first segment is caa • 



Anatomy of the SqitaAi Bu'^. 


r.U3J 


131 


the Metatarsus (meta), and the U'nninjil M'l^nK-ni 'die uni^ula 
[ui. This bears divergent claws called nnguii'ula 'Iku i-eiieaih 
each of which lies a iiulvillus (pul iiiodilicd to form a e))tiea\’e 
adhesive pad (PI. L\d f. 3). 

Mesothorax.—Tho niesothorax is attaelied to the iiroilmrav 
l)v the intersegniental membrane, and the two r-.egnu'ins are 
easily separated, thus uncovering the anterh)i' area oi‘ tlie 
scutelluin and the scutum and jireseulum. Tlie eoveri'd an-as. 
or the scutum and prescutum, are also called the dorsuhun. 

The scutum (sc) is divided longitudinallx' by a wid(‘ mi'dian 
fimrow. In the scutum, on either side of the median furn>w are 
two irregular longitudinal impressed lines (d), whic'h are ])os.sibly 
homologous with the parapsidal furrows of the 1 Ixanenoptera. 
If this be the case, then the area lying lietwcen the two Iasi 
mentioned impressed lines would be tlie ])reseuluni fpse), 
while the areas lateral to the lines would be the scutum {PI. 
L\T, f. 10). 

Lying posterior to the scutum and se])arated trom it by a 
transverse ridge is the scutellum (scUj, which is triangular in 
outline and projects posteriorly over the melathorax and tlie 
first abdominal segment. On the lateral edge of the seiitclhim 
is a ridge called the freniim (fmj (1^1. LVT, 1. lOj. 

The pcjstcutellum (pset) of the mesothorax lorms the antciioi 
wall of the phragma (phr) situated Ijetwecn tlu* rnc'so and the 
metathorax, while the prcscutr,m (])sc) of the metathorax lorms 
its posterior wall. Both of these scleritc's are only slightly 
visible externally (PI. LVI. f. HP- 

The fore wings are characteristic of the suljordcr Hetero]>t(‘ra 
being partly membranous and partly cori^iceous. Thcar bases 
articulate with the mesonotum by' means of small chitimms 
plates called ossicula or axillaries. 

The membranous and coriaceous portions of the fore wings 
are separated by a more or less broken obliciue suUm* (;al](‘d Die 
sutura membranae (s-m). The coriaceous i)orlion is marked 
off into three areas by two longitudinal sutures (P). L\ 1 11 , f. 10b 
These areas are as follows: the clavus fclj, which lies nt‘Xt to the 
mesoscutellum when the wings arc in rejiosc ; the corium cr) 
which lies between the two sutures; and the embohum or costal 
area (em), which lies beyond the second suture. The iirst suture 
or the one which marks off the clavus is called the siituraelavi 
or anal furrow (s-c). The suture separating the conum trom 
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the cmljohum is called the median furrow (m-f). The 
of the clavus, which when the win^ is at rest lies along the lateral 
edge of the mesoscutellum, is callctl the margo scutcllaris (m--.. 
while the margin of the clavus beyond the ti]) of the ir.cso- 
scutellum, is called the commissura fcm). 

There arc three angles in the coriaceous portion. use<l iii 
classification. These are as follows; the internal angle, angulus 
internus (a-i) formed l)y tlie meeting of the sutura memltrana* 
and the sutura clavi; the angulus clavi (a-cj, which lies bet ween 
the sutura clavi and the commissura; and the angulus scutcllaris 
(a-s), which is formed by th(‘ meeting of the commissura and the 
margo scutcllaris. 

Th.e coriaceous portion of the wing has an incons})ieuous 
venation to which the following names have l)een given. The 
costa fea) is the longest vein, lying nearly jxarallel to the costal 
margin of the wing. The subcosta (sea) and radius (ra) lie 
]K)sterior to the costa, their l)asal halves being coalesced. Behind 
or ])oslerior to the coalesced subcosta and radius, lies the median 
vein (me) connected b\- a short cross vein (r-m) near its ti]) 
with the radial sector. The cubitus (cu) lies within the elavn>; 
and the first tinal vein (a) lies along the margo scutcllaris c.\ee])t 
at its base where it extends into the clavus. 

The anterior jtart of the mesopleuron is liiddcn iinder the 
protln^rax. It is ])artially divided into two sclentcs, the e])iTi‘S('- 
ron and the epistermim, by the coxal cleft over the insertion '>i 
the mesocoxa. A third plate which is a marked off portion <'1 
the opimeron lies at the l)ase of the fore wing and is wlielly 
hidden by the prothorax. It is called the basalar plate (bno 
A chitinous plate called the prealar bridge (o) connects die 
pleuron and the scutum near the juncture of the mesothorax 
with the prothorax. Below this plate lies the mesothorac’*. 
spiracle (sp) in the intersegment al membrane between the tra - 
and prothorax. Posterior to the basalar plate is an invaginat* n 
triangular apodeme (ap) whose position is indicvated externa a v 
by a cavity. A continuation of one of the angles of this 
marks off part of the dorsal border of the pleuron causing i' • ' 
appear as a sclerite. A membranous area extends from ‘ 
base of the fore wing to the prealar bridge, and separates ‘ ■ 

scutum from the pleuron and its plates. 

Tile sternum is of one piece solidly fused with the epistenue:: 
The coxal cavities are formed by the inner surfaces of 
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epimcron, episternum and stornunt antoriorlN-. and ] xisti riorlv 
tjy the anterior inarj^in of the niL’tasternnin ami nu-ta-i lirarnunn. 

Metathorax. - The notuin of the inetatlnn'ax is well devrluped 
and is composed of tlirec scleriies. Tiie preM uiuin ijiM'i. 
which has already l)Ccn described, forms tin- jtosierior wall of 
the phra^ma between tlie meso and metathorax, and in its 
normal itosition is only sli.yluly visible frnin tlte exterior. ’Phe 
scutum (sc) and scutellum (set) are fuso<l and the vi.sible ])or- 
tions apjtear as an elon>>:ate tritinymlar seKn'ite on . -it her side iA 
tlie mesoscutellum which hides the middle ])ortion. 'Phe 
]>ostscutclhim (pset) lies behind this sclerite and is fused with 
it, its central portion bein^^ hidden beneath the project in^t 
mesoscutellum. 

The plcuron f])l) is partially divided by tlu'eoxal eleit into a 
large epimeron or pleurum and a very small epistenujin, tlu' 
latter being indistingnishably fused with the sternum. At tlie 
upper end of tlie cleft lie the two light yellow seent glatids (sgl 
separated by a pit which extends into the body eavity and into 
which flows the fluid secreted by the glands, hying above tin* 
seent glands and hidden in the folds hetwem the nu-ta and incM)- 
lltorax is the mctatlioracic spiracle. ( )n c-iilier sidr ol tlu* dorsal 
margin of the metapleuron is a longitudiiril grooved anxi (\all<>d 
the cenchrus (PI. I^Vb f. h ce and PI. h\ l,i. lfi.ee). in wliieh ilurre 
lies a ridge, located on the \'entral >ide ol tlie eoslal m.irgin oj 
the fore wing. 

The hind wings or aim fhw) are joined lo tlie meiailiorax 
although their bases apjicar to lie mostl\’ abova* ih.e meso]j]enron 
when viewed laterally. Their bases artit ulate wiih ihe tma.'d 
scutum and scutellum, whose posterior margin ir- <-oniinuon.N uiih 
the posterior margin of the wing, 'Phe ahe ariaadaK’ with die 
nietanotum by means of numerous small (dhimoim jdates ealled 
ossicula or axillaries. 

The wing is wholly membranous and di^tin(•ll>' venu'd. ^ I h(‘ 
venation given is the purely systematic one. I In; costa ]>nma- 
ria ('ea-pj is the large vein lying just posterior to and jKjrallel 
with the costal margin in the basal half ol the wing fPb h\ 111. 
f. 20). The costa siibtensa (ca-s) lies below the- costa ]*riniari.t 
find is more or less parallel with it. Near the distal end of the 
costa subtensa is a short incomplete transverse vein which nearly 
reaches the costa priniaria. This is called the Ilainn> Oia). 
The distal ends of the costa primaria and subtensa are eonneeied 
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by a short vein, the costa connectens (ca-c). From the union 
of the costa primaria and costa connectens the costa apical- > 
(ca-a) extends outward toward the apex of the wing. neihn<i 
the costa apicalis and nearly ])arallcl with it lies an unnamed 
vein which is usually unbranched although in an abnormal 
specimen a short branch vein has l)een noticed arising from it 
and extentling outward between it and the costa apicalis. 
From the union of the costa suldensa and the costa connect c-n- 
extends the costa decurrens (ca-d), a strongly curved vein. 
Behind the costa decurrens lie two nearly straight, short wins 
called the costa lineatm (cad). Behind the costa lincala- lie 
three veins in the anal area, the costa radiantes (ca-r). The 
first is not attached to the base of the wing while the second ami 
third are so attached. 

Abdomen 

The abdomen is l)roadly joined to the thorax and its anterior 
])ortion is overlap]X-d by the metathorax to such an extent that 
the spiracle situated in the pleural region of the first abdominal 
segment is completely hidden beneath the metapleuron. The 
first six segtnents of both male and female bear a pair of spira- 
cles. 

The first four and part of tlm fifth segments of the abdomen 
show clearly the marking off into four tyifical regions. The 
notum (no) is tlie flat, black, dorsal portion on which the wings 
rest. Tlie ])loural areas or connexivum which form the sides of 
tlie trough in whicli the wings lie when at rest are situated one 
on either side of the dorsal region, and extend to the prominent 
lateral edges of the abdomen. The sternal area is that forming 
the ventral and lateral portions of the abdomen. The spiracles 
(sp) are located near the dorsal edges of the sternum. The 
sclcritcs of the posterior portion of the fifth segment, and of the 
segments following, are more or less closely fused together anu 
are specialized for reproduction in both males and females. 

There are nine segments in the abdomen of the male. Ti.c 
seventh is not visible under normal conditions, but together 
with a large part of the eighth segment, is retracted within 
the sixth segment. The seventh segment is highly specializAd 
for this purpose, being merely a collar of chitin which telescope- 
over the base of the eighth segment. The eighth or genit^u 
segment is also highly specialized, its sclerites being soli<liy 



1013 ] 


135 


Anatomy of the Squash 

fused together, except dorsally where the oliiiin is alniosi nuiii- 
branous just anterior to the rectal caiula u'c'- :diape is 
also greatly modified, '"Phe dorsal aspect ])ri scuts a large pit 
or cavity, above which lies the rectal raiuia atid the gciiitaiia. 
The chitinized tip of the rectal cauda is tlie nnu h nuniitied ninth 
segment. The rectal cauda projects ])ostoriorly fr<un the 'hasal 
wall of the eighth segment, which is called the p\‘gidiuin 'pg). 
The basal half of the rectal cauda is iriem])ranoiis abdvt* and 
below, but slightly chitinous laterall}'. Its ]K>sU‘r!!)r half, whieh 
lies folded and hidden within the basal ])ortion. is rncmbraiiniis 
except the tips which are cliitinized, and open and eldse as do Ujc 
edges of a purse. Beneath the basal i^ortion of the rectal cauda 
lies the oedeagus, those chitinized portions of the male genital 
organs through which pass the membranous structures cmmceted 
with the ejaculatory duct. Posterior to the (jedeagus lie t wo iiitn’- 
able appendages or .styli (laj. The ventral ])ortion of the- eight li 
segment which bears internally the lateral apjH'ihlagc's and 
contains the oedeagus is called the hy])opygium (]>])!. 

Dorsally, the abdomen of the female i)rcseitts tun segments. 
The tenth, which forms the chitinous lips of the rectal cauda, 
is hidden within the ninth, except' wlicn extruded, and is widely 
separated from the ninth by the membranous reetal cauda. 
The dorsal portion of the ninth segment i.s called the p\'gidinin. 
Ventrally, the ten segments arc not so easily recognizable, 
especially when- the abdomen is extended, as thu sigincmls 
are variously modified for protective and reprtjductivu jnirj^oscs. 
Attached to the insides of the dorsal and ventral j)ortions of llie 
eightfi abdominal segment are two jjairs ot cliiliiujus appcaidages, 
the lateral appendages or styli, armed with stiff si)ines or hairs. 
These lie above and protect the soft portions of the genitalia 
when in repose. These appendages may function as clas])cr.s 
in copulation, but actual observation of this t unction will be 
necessary to determine this point. The ventral portion of the 
eighth abdominal segment is called the hyjjoi)ygium. 
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THE DIPTERAN FAUNA OF BERMUDA. 

By (^'HAKr.KS W. |(m\SnN. 

Since publishing a list of the Di^ncra nf Hennu.l;! in 1'MH 
Psyche, vol. XI, pp. 70-80), I have Rvcive.l a mnnlvr ..f 
yeeimens from Professor Trevor Kincaii], rollrcU'-l in liu- 
anntner of 190,3, and from Mr. Frank Mormn Ion<-<. enll^vu-d 
December, 190S-May, 1909. and Dr. Revn.Tl A. Spa^tli, 
o.llectcd in the summer of 1910. The material thus .Ttaiiud 
ai various seasons of the year together wiii^ the notes kindly 
tainishcd by Air. Jones, greatly increase our kmo\vle«lgi‘ of 
tl-e Diptera of the Islands. 1 he study ol this material has 
iTought out many interesting jxAnts in disiribulion, some 
at the species derived from the mainland liaving beconu- 
either slightly or decidedly dilYcrentiated. 

The ]>rcvious list contained about lifl\- s])e<‘ies. laitle 
f't the data has been repeated, altliough all of the species are 
included in the following list, whicli contains about ninety- 
live species. 

Tipulidak. 

Tipula costalis Say. “This fly was abun<laiu a! Iti-n .Mar.di in 
hebruary and Alarch, but seemed to ■ eomi>k“tcK’ disaniR-ar intrr. ’ 
iF. M. Jones). 

Dicranotnyia liberta Osten Sacken. July 7 at liplit, f Kincaid), Id l>. 
Id (F. M. Jones). 

Oonomyia (Leiponeura) pleuralis Will, This stvms lo ],c iIm- mn i 
o nnmoii Tipiilid and the one previously rec > ink'd as i)i( runomyi,} 
iijstans, Osten .Sacken. It was t.akc'ii iiy Ik'oUssur Kine:iid. Jn]'.- 
• ) and 20, and by Air. I'. M. ](jne.s, k\;h. 19 an<] .Ma\' ti jhi] s. 
Limnophila insularis sp. nov. Fig. 2. 



y i Ills species has a general resemblance to L. rccondita ft- ten Sarsa n. 
■ anteniKe in both sexes are of equal length, light >i llov.-, iiac' ihiUi 
• j-TOwn, the vcrticilli. much shorter than in 7. r((.o?!fIila. I h ad 
_ ' 'tish, covered with a greyish liloom. d'lionix idiining hro 'O!. 
'-'a dull yellow with a greyish bloom. Abdomen dark hre-e. n, 
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ycllo^^^ Haltercs ycU(;w, knob somewhat infuscated. L... > 
yellowish, tarsi brownish toward the ends. The win^s arc notice::! t;-.- 
shorter and broader toward the base than in L. recondita, ‘the jmeiur* a 
is shorter and the mar^nnal cross vein at the middle of the anicn, 
brancli of the second vein is close to the tip of the first lon^dindh:::! 
vein. Lenj.ith, Omrn. 9 7imn. 

Two specimens. cT, March 10. 9 , May 1, 1009, (F. M. Jono^. 
PsYCiiODinAt:. 

Psychoda altemata Say. Nine specimens were received from Mr, 
J<m(‘s. These were collected by Mr. Mowljray, May lo. 

Psychoda sp. lar;rer species was collected by Prof. Kincaid and 
retained Ijy him for study. 

Chiro.\omid.\e 

Chironomus cristatus Fabricius. July 2{) (Kincaid); Papet Mar'*:. 

.March 10, (F. M. Jones); near Hamilton, June 20 (Spaetli). 
Orthocladius sp. July Id (Kincaid). 

Metriocnemus knabi Coquillett. Fight si-jccimcns, Fcbniar\' 1 ( In M. 
JoIH's'). 

Ceratopogon fur sp. nov. Fig. 1. 

Female: Head black, proboscis brown, palpi black, 
black, en\ered with a thick grayish pubescence, apparenthe a;'!’ 
fourteen joints. Thorax black, subshining, hairs grayish, scutrli-r;-; 
dark Inruvn, abdomim dull black, thickly covered with grayisli lisir- 
l.egs lirown, tip of the tarsi and claws black, posterior metataiai 
long as the Pdlowing joints. Ifalteres black, the stalks shorl .e:d 
thick, the knobs proportionately large. Wings ‘smoky. 
pubescent, venation as sliown in the figure, the third and fourth 
ludinal veins obsolete toward the basal portion of the wing. Leiu‘.' . 
linm. 

dVo species, Warwick Marshes, April If) (F. M. Jones). 

The two s|)ecimens were attached to a small dragon ily, 
Agrionid), with the mouth ])arts extended into the sutures ne:ir n '• 
ba.<e t)f the wings a])parcnlly in the act of biting. This is the ' 
time that the writer has seen a Ceratopogon attached to an ir.-y. 
The first exami>lc was also taken by Mr. Jones, -^c flies being att;u ;.' -’ 
to tlie wings of a Chrysopa. This specimen was loaned to i)r. h F 
Felt in connection with his studies of the Cecidommidcc, as a s: ' 

of the latter family has been recorded by Mrs. Annie T. a 

also attaching itself to the wings of a Chrysopa. (Ent. News, \ h- 

2;is. ISlHJb 

Ceratopogon sp. July 12 and 29 (Kincaid). 

CULICIDAF. 

Stegomyia calopus Meigcn, {Stegomyia fasciatus Fabr.) The Jy^- 
fever mosquito,” June 2d-29 (Kincaid); Jan. 22 and FcF' 
May 0, and 10. 1909 (F. M, Jones). 

Aedes sollicitans Walker, {Culex sollicitans Walk.). The salt n ‘ 
mosquito, July (3-12 (Kincaid); Walsingham, Feb. Kg 
(F. M. Jones). 
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Aedes taeniorhynchus Wiedemann. li}cu>orhyn<hu^ Wird). 

July 7-23 (Kincaid). 

Culex quinquefasciatus Say, (C. faligans of 'rhenliald imt Winliinann; 
C. cuhensis Record liv Theobald Inun O'lUeUon^ made 

by Dr. Eldon Harvey, July 1800. 

Mycktophii.idak, 

Sciara sp. June 2.3 (KinCcaid). 

Ci:cu)n.MYin.\K. 

Cecidomyia sp. June 25 (Kincai<l). 

Cecidomyia sp. June 25 (Kincaid). 

BnnoN'inAi:. 

Dilophus breviceps Loew. Warwick Sw:nn|t. Ajiril Uh i o’’ .' >■ "In 
.sweep net, in *^reat numbers mi r>no occa.sion only, " ( V. M. 

Scatopse pygmaea Loew. June 2s and 30 (KiiK'aid). 

Scatopse ktrata Say. Recorded l>y Prof. W-rriil. 

StRATIOM VID.M';. 

Hermetia illucens Linnc. Juh* I (Kincaiil); .Ma\' 13 ( l*\ M. joiifs). 
Odontomyia bermudensis sp. nov. 

Fc'malc; This s])ccies is closely related t'> 0. ciniUi t div. .and 
niiyht be considered by some only a vanet\', luil the ,ap])aniii erMo 
'.lauey of the seven specimens before me se<'ms ;o warr.anl ll^ejr 
>f])aration. The two princij^al charaelers whirl: rtadil\' tlistinyuish 
this species are the conspicuous black strijies (“.\tcndiny Ip'DI the Inimrri 
to the base of the wings, dividiiig thc‘ gR-m latend striix s Ihr ihura.K 
from the green pleura, and the dark brovn cf)]or of tlic i.'iicrr vrin, 
this color also extending ov(t the costal and m.irgiiia] cells and the l*:isc 
of llte wing. Minor characters arc the greater anieamt of Idaek on ihe 
.head, the black of the vertex being often eonne<letl willi titi- l.-irge 
black orbital .spots of the front, from which e.xtoia] narRiW etir\ ed lines 
to the frontal suture, and a narnjw ironial strijs', i- also (tti(.;n 

l^resent. The black markings of the abdomen are mueli ]arg< r, eo'.cnng 
fully two thirds of the surface, while in 0. ciiuhi ti;'' M.aek mrely 
exceerls one half. Six of the spccirncais havt; a dark >'<'1 jow seufeDuin, 
hut this may be a discoloration, as it (occasionally u]-]vars in 0. tincta. 
Length 10 to 12min. . . /r- 

Six specimens, May 9 and II (Joik.s); one s|)ecin]en, July 2t; 
eaid). “Not rare on the flowers of wild carrot, esiH’cialiy along the 
L'Orders of the Warwick Marshes” (F. M. Jonesy 

TAi3.\MnAn, 

Tabanus atlanticus sp. nov. 

Female: Face white with wliite liair.s, aho\e the base of tluj 
:.-;tenno 2 slightly yellowish; front \^■itlt grayish pollen and bnAvn hairs, 
Ciillosity large, shining black, with a short, slightly roughtmed Jinc 
'■^tending upw-ards; palpi light yellow with blacK hairs, ])robo.',cu> 
■ Rjwti; antennaj yellow, with tufts of black hairs (Jii the ujjjjer and 
' t white hairs on the under sides of the first and second joints, third 
i'-int not angulatc/ annuli brown. Thorax gray with four ob.-.cure 
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brown stripes, hairs ^ehilish; jjleura mottled with bluish-black le;.! 
covert'd with whitish pollen an<l hairs; scutellum j^rayish. Abd^int-: 
brown with a lijthU'r ])osterior rnarttin on each segment, the endiv 
surface with a while pubescence. Loj.^s yellow, under side of ;h.- 
pf>steri(jr ft'tnora and li])S of all the tibitc and tarsi brt>wn, front eox:,.- 
with lon^, whilt' hairs; halteres li^^ht yellow. AVin^^s In'aline, sti.ems 
and cn)ss- veins cloud cm 1 with brown. Length, Khnni. 

'Flic (f differs but little from the 9. except that the facets (»n ds- 
uptx'r two-thirds of the eye are doul)le the size ot those on the low. r 
third. 'Flic stn]ns on the thorax are obsolete. Len^uh Khnm. 

Three specimens collected by Professor Kincaid, July 10 and ■)*». 
Tabanus nigrovittatus I aequart , 

In wnlinij; to Mr. Jones re^eirding a larger horse-fly than i!::- 
species, he sa\'s; “d'his is undoulhedly the ‘large horse-fly’ you ask-.d 
me to look <nU for; the carriage-drivers assurt'd me that no lareer 
s])ceies occurs here. It is said to be locally abundant in the sumnar 
lime, l>ut up to May 20 1 saw only one living example; the other s]h 
men I g(T from a local collector wlio confinncd the drivers’ statcmeiii. ” 
It sei'tns. therefore. i}robal>lc that the reference to a larger species. 
(Psyche vol. XI, y), 77) ap])lies also to this species. 

ScKNOPINlDAK. 

Scenopinus nubilipes Say. One specimen, May 15 (F. M. Jones). 
Asilid.ve. 

Asilus? sp. Recorded by Professor Verrill. 

Douciiopodidak, 

Sciapus chrysoprasius Walker. Xol rare. March 20, 50 and M:i> 
12 (F. M, Jones), 

Sciapus pailens Wiedemann. Three specimens, April U, May X 
and 10, resting tm the white walls, (F. M._ Jones). 

Diaphoriis contiguus Aldrich. Seven specimens, June 50 to Jai 
20 (Kincaid). _ . , 

Chrysotus picticornis Loew. Tlireo specimens July 15 (Kinesiu . 

Commom Spanish Point, July 5 (Sjiacth). 

Chrysotus bermudensis s[). nuv. 

Front shining green, face with silvers' white jtollcn; antcnnrr l'.'l;-is. 
small. Thorax and scutellum shining green, slightly covered with a >r.- 
lowdsh pollen; pleura greenish black, with whitish pollen.. Abdf.u . . 
shining witli a narrow bronze band at the base of each segus . 
Legs including the front coxic yellow, middle and posterior o-' 
black; a preapical band on the ;)(^stcrior femora, and the extn- ' 
tii)s of the tarsi dark brown. Halteres, teguke and cilia light yeh • 
wings graHsh h valine. Length. 2mm, 

Three 'females. June 20,' July 20 (Kincaid). Ilolotype in 
author’s collection; one paratype in the Mu.seum of Compai^ei 
Zoology. This species is closely related to C. palUpes Loew, but 
readily separated from that species by the dark preapical band on 
posterior femora. 
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PlPTNCini) \F. 

Pipunculus insularis Crcsson, (Trans. Ahht Hm. S,.a . \ <.|. ::n. p :(I7, 
1911). Hamilton pansh, May (S. Bnmm; ln]\ J'.t iKinrai<l); 
Askars Island, June IN. and Spanish P^int. July .7 ; di i. 

Pipunculus albiseta Cresson, (Trans. Anu r Pni, Sue., \m1, pii, p, ;ns, 
1911). Harnilton Parish, May. (S. Hnj\vn>: Jati iT s la M, |une>i. 

Allograpta obliqua Say. “Alamdani thnniyhoin thr winter,'’ Dm. 

1 1 to Jan. 2~) (F. M. Jones); Ayeir's Islattd. June D .Spuctlip 

Toxomerus marginatus Say. Sav, ul 

the previous list}. “Very abuialani and iiresent thronvdium the 
winter and sprinp^ (Dee. S to May d). A speennen was l)red Aj-ii! 
1, from a larva found in the tlowers uf the Bermuda hlur-eyed 
^rass.” (F. M. Jones). On the road from Hainillun to ('irasiuni' 
(Spaetli). The larvae are apludi\( irons. 

Eiistalis tenax Linne. “d'he first s])eeiiii{‘n was taken inTruary IN; 
afterwards not rare on flmvers, Inil never ahuialani . “ (!'. M. Jtmesi. 

Eristalis aeneus Sco])oli. iLalhyrop/ilhdlmns (Turns Set>pi.), “Most 
abundant on flowers al*)np^ the' eliffs uf lh<‘ suuili -huns whei-e it 
was present throutthout the winter'' (i', M Jones). Sperinuns 
bear the following: dates: Deceinlxr l b iM ; Januare Ih; i'ebrnarv 
(i and March 4. 

S.\K(a)Pn.\{aD.\!;. 

Sarcophaga georgina Wiedesnanni' Both Pn»fesst:js Walki r and \’< irilf 
referred the lartte flesh lly of the Island to A, ruruiiriii hinru'. 
Amonf^ the? seric's colleetecl by Messrs. I)a\-is. Ivineaid and Jones 
there is not a s]>ecinu‘n referalile to tliat species. 'I h<'\' repri-seiit 
the lary;e species with reddisli yenitalia wliieh 1 ha\ '‘ r< lerri'd d.iubl- 
fully to S. georgina. 

Sarcophaga assidua Walker. Xunierous specimens acre'' with tin* 
description of this .species. Fein db A]>ri! hi and ,Ma;c b U*'. .M- 
Joncs); Sparti.sh ])oint, July b (S])aet]p; Julv h 'Kine.-iir]). 

Sarcophaga spt Profxably two eloselv related >pee;e:-. 'bhe j.re-eut 
unsatisfactory conditiijn of our Sareo|jhayidae pn-cludes- the j^o'.-a- 
bility of accurately determinin,y tlu' species. 

Helicobia helicis Townsend, (.a^nunon. Ajril In an<] dh Db M jone-t. 
Spanish Point, July b (S|)aethj. 

Sarcophagula sp. Recorded l:)y Dr, Dahl. I wie- in hopes ot fiJHliny 
the common S. imbecilla v. d. W. ctl llte \\ e-t Indii^s atnony the 
material studied. 

Muscio.ak. 

Musca domestica Linne. The comm<m hou.'^e-flx is abundant throuyh- 
out the y^ear. June 20 (F. M. Jones); Ayar s Island, June IN, and 
Spanish Point, July (Spaeth). 

Stomoxys calcitrans Linne. The bitiny housi* f]>' eaith* lly. 
Abundant with the common house-fly, .[uji(‘ 20 (k. M. Jotksj; 
Agar’s Island, June 18 (Spaeth); July 11 (Kinfaid). 

Synthesiomyia brasiliana B. & B. July 29 (Kineaid). 

Calliphora vomitoria Linne. Recorded by Prof, berrill. 
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Lucilia sericata A!jvin(!ani. Dec. 25 to May 12 (F. M. Jon* > ; 

July 12-21) (Kincaid); Sj>anish Point, July 5 (Spaeth). LAatifrons 
Schiner is a synonynn 

Lucilia caesar Limie. Recorded ijy Prof. W'lrill, 

Lucilia problematica s]). nov. 

Male: Front linear as in L, caesar, black, orbits whitish polliiv^st.-; 
face black, whitish ixdlinose. the oral marj^dns and antenn.'c reddi-ii 
brown, arista black. Thf^rax and abdomen bron/.c black shinine, 
with a slif.;ht whitisli pollen csjjceially on the sides and on the pleura. 
Two pf)st-a(T(>st icals. Femora and tilna: brown and the tarsi blackisp., 
S(]uani;e and halleres yellow, winj^s bnnvnish hyaline. Lenj^th Tmin. 

Female: Similar to the male, front, as in L, caesar, one-third iIk* 
width of the head. 

Holotype June -i)) (Kincaid); allotype March isi)9 (Mont^a)mer\'.), 
in the author's collection. This interesting species has been in my 
collection for some time awaitin^^ more matcnal. The first S])ecimen 
(9. antenna' WLintint;) was collected by Mr. Thomas L. MorUytomery 
in March, hS!)7. A tcneral specimcTi (cT’) was taken by the late 
Abbott Dams, July ll, I9():k These w(‘re subTuitted to the late I). 
W. Co((uillett at the time I was preparing" my ]wcvious list, but la' 
declined to name them without more material. The third speciTnen 
(o’) wus taken by Prof. Kincaid, June 20, 1905, and a fourth specimen 
(9 tciKTal) by Nlr. i'rank M. J(jnes, March 1, 1909. It is close; to L. 
caesar in c\'cry ix-spect but color; tlic entire absence of ^^rcen or bliu-, 
however, seems to |)recliide placing; it in that species. I had ]io]>ed 
that a kir^^er series would sliow variations approaching that s])ecies. 
but while L. caesar was mentionerl by Prof. A. E. Verrilk the laruic 
series of Lucilia brouyhi from the Islands by Messrs. Montj^omcry. 
Davis, Kincaid and Spaeth, contained only L, sericata. 

Anthomyid.ve. 

Ophyra aenescens Wiedemann. July (1 (Kincaid); DecemlxT 2»'» 
(F. M. Jones). 

Fannia pusio Wied. {F. femoraia Loew) May 9 (F. M, Jones); Jal> 
() (Kincaid). 

Fannia polychaeta Stein. This is based on Anthomyia lepida Mei:e . 
recorded by J. Matthew Jones in INTO. It is a doubtful specie.-, 
referred u'ith a question to this species. 

Limnophora narona Walker. IL. cyrioneiirina Stein) collected !»>' 
C. A. Davis, July 1-t. 

Myd®a sp" Due imperfect specimtn. July 17 (Davis). 

Phyllogaster cordyluroides Stein. June -‘10 and July 12 (Kincaid). 
Phorbia fusciceps Zetterslcdt. Common, December 20 (F. M. Jones : 
June do and July 29 (Kincaid); Ayar’s Island, June IS; on th 
road from Hamilton to Grasmere, June 20; Spanish Point, Jiny 
5 (Spaeth). This species infests onions and other \'Cgetal.»K'y 
and is undoubtedly the fly referred to by Verrill as Anthomyia 
ceparHmf “onion fly." 

Coenosia sp? July 0 (Kincaid). 
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Lispa albitarsis Stein" Sjianish Point. July i Sr; ic'.itn .\ 
a.s^rocs with this species exoe|)l tlial tiu' pah a arr l-l.srkv r 
Fucillia marina Macquart (F. furorum of antlru'.. r.ot P.ilK • Ps 
i;rcat nunilxT on pik'S of sca-wred, March li {[■ . M. 

ScAToiaiAeanAK. 

Scatophaga S] > ^ Recordetl . 

i^0K!5okii>.i‘:, 

Leptocera fontinalis I "alien, //k). hr. ' Ki'ir.h.! 

Leptocera venalicia Osion Sackaan May dh M. j<ru r.. S-r'i «I 
to lia\'C been introduced into Cuba by the .<la\-r tradr, 

Leptocera illota \^hlliston. S])aiiish Jknnt, July b (Si>a( !h ;. 

Leptocera sf;. Three speciniens of a sniallcr speeiis fr<tiit a pilr '»f n-a- 
vecd, Fel'juary -L and March (1 (P. M. JotHsi. d'lie spctTia irs arr 
im]>erfect. 

Borborus minutus sj). nov. 

Male: Front covered with liphl brownish ])o]]i‘n, two d.ark brown 
striix's extending U|)ward from the base of the antenna' and o\er llie 
vertex, tlic strii.)es bearing a narrow whitish line a])o\c llie antnina.', 
face brown, cheeks wdiitisli ])()l]ino.se, anti’inne black. 'I'ltorax lirjil 
brownish pollinose with three (lark l)rown stri])e.s, the middle cnie double 
the width of the others, scutellum li^dtt brown, the disc and apex slirlitl)- 
darker, pleura brownish ])ollinose. Abdomen dull pu’a\ ish })laek. la ys 
black, the posterior metatarsis alxnit double tlie width, of ilu' l<>llo\\ iny 
joint. Haltcres yellow. Wings grayish hyaliite, \eins dark boiwu. 
Length ‘dinm, 

Holoty'pe, Spanish Point, July u (Spaet.li), in llie author’.s eollcetion. 
Two paraU'pes, Horse Xeck Beach, Mtiss., July S, IMni, in the etjlk-rti. .n 
of the Boston Society of Natural Histtry. The lattiT were eollectcd 
by Dr. Garry dc X. Ilough, and were in my eollt.cnon for ti mnnl^i-r ot 
years. I have adoiited a manuscript name' jmeposed Iw- Dr. Ihtr.glt, 


SCK^MVZID/K. 

Tetanocera kincaidi sp. nov 

Male: Face and inferior orbits wliite, with a bnean ■•.trip«‘ on die 
cheek extending from the ewe to the oral margin; front >( llinw. die irout al 
vitta and a transverse strit:)C extending Iroin the b.'oe ot the .'uiienn.e to 
the orbits brown, frontal orbits narrow, wliile; rmtenna.' yellmy, llie 
bristles and hairs on the second joint and t he ai'i-ta bl;ifk. ^ I borax 
yellow, whth two narrow dorsal lines and broad lateral -nipw ot brown; 
pleura light yxllou with a Viroad brown stri]>e; ::(ut( lluin \'i llow with 
tour black iriarginal bristles. Abdomen brown, Iai(-ra! mmaiio and d)<- 
genitalia yellow, Haltcres light yellow. D.gs yellow, a sjxn on tlx* 
side of the middle and I'lostcrior femora somewhat b(’y<)nd the middn-, 
tips of the tibiae and the tarsi blackish, due in ]iart to the JjIacKidi hair ■, 
middle coxte with a tuft of black bristk-s below, tront ot die a.nt< nor 
Cjxae bearing three bristles. Wings similar to 7 . spiniconiis Lo<'W, i^nt 
proportionately' broader and the wticulations Ic.-.s profuse 
unequally arranged square hyaaline spots in the 
the end of the first vein. Lcmgth, omm. 


v. idi ir.'o 
rnargnnai cell ]<»‘yoi;<l 
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Female; Similar U) the maU', but with an obsolete dorsal line . ■ 
the abdomen. Lenj^th (imm. 

Ten Specimens. Holotype, July 29. allotype June 20, 1905 (Kince ^ 
and^three paratypes. May 50 (Mowbray); January 12 and Fela-ti!,; 

5 (F. M. Jones) in the author’s collection. Paratypes also in 'V- 
Mus('um of (2omparali\'C Zooloj^y, and in the Collections Aineri..ei 
1 ‘h Uoi n ol o^n cal ' Sf >eie t y . 

With only two poor s])ecini(:ns before me this was referred tn 
spinkornis in my previous list. It closely resembles that S])ecies i>-,; 
c<an be readily sejtaratcd l)y the win^s as described above, the siiu-'t . 
not d(jublc spots on the under side of the posterior femora and the lar-er 
and less acute third joint of the antennx. It is also slightly larger. 

Th(‘ six'cies also resembles T. setosa Coq. but the spots on the und- r 
sj<lc ol the pe^sterior femora and the five uncquallv arranged In-aliiif 
s])ots in the marginal cell beyond the end of the first longitudinal vi i:; 
distinguish it from that sjiecics. 

Tetanocera (Dictya) umbrarum Linne {T. piclipes Loew, Monr.g X 
Amer. Diptera. I, 111, 1S()2). Two specimens, March 20 (F. M, 
Jones); Jul\' 15 (Kincaid). 

S.VPROMYZID.^.. 

Sapromyza saroria Williston. Julv band 11 (Kincaid); Jan O. A])rii hi 
and May •{ “(hi the under side of palmetto leaves in a swane. ” 

( I*h M. jones). 

ORTALID/E. 

Euxesta abdominalis L(xnv. June 50 (Kincaid). Sweep net, Warwiek 
Marshes, December 1 1, also March 5 (F, M. Jones). 

Euxesta annonae Faliricius. June 20 (Kincaid). 

Euxesta pusio Loew. June 20 (Kincaid). 

Chaetopis fulvifrons Macejuart {Vrophora fulvifrons Macq. Di]jt. K>' . 
Slip])). V, 125, \A. VII, Og. S, 1855). July 29 and 50 (Kincaid); '■ 
20 (F. M. Jones). This is probably the same as the C, acucii < : 
my previous list, as recorded by J. Matthew Jones in ls70. 1* 

differs from the true C\ aenea in lacking the frontal cross-bnhdrs 
and in ha\'ing only three or four frontal orbital bristles, 

Chaetopsis debilis Loew. Spanish Point, July 5 (Spaeth)., This mav 
pro\’e to be onl\' a variet\' of C. fulvifrons 51acq. as the color of dv 
basal segments of the abdomen and tlie bands on the wings, arc b“’r. 
apparently variable characters. 

Ceratitis capitata Wied. “ Fruit fly.” 

This fly which was introduced sometime prior to 1870 is still on rh'- 
Islands but in very limited numbers owing to the vigorous camp:nya 
that has been waged against it. The authorities dcsciwed great erec t 
for their perseverance in endeavoring to exterminate this insect and 
hope that in the near future they may again be able to resume ' 
raising of the various fruits affected. There is little doubt that t: v; 
vigorous action has for many years checked the western movement ■; 
this great fruit pest. 



The Diptcrau Fanua of Bcroiudo. i;,! 

Havin^^ written to Mr. F. M. Jones in Mav, loon, m ao i rojni i- i:,,- 
Iniit fly was still on the Islands, he rej^lied: ■‘In vviKiVi\'\^< ;h'r iVui‘ 'd- 
{Cerati{es)\ several years a rt'^ular erusadr aea’hiM u t s 

undertaken and is Ixan^ eoiuintied. All of tin* Snnirun o!'f-a-v 'r< 
were cut down, also inost e>f the swia-t oratiev trots and t'lvi-' 

Inspectors were ai>poinicd in each pansh and aui hon ad in \’on . v. 
tree and strip of! the iinri|x'' fruit, - oran^as, k‘inon>, >apadil!.i' iM,nan< 
siij^ar-apifles, etc.; paw])aws were ordered to !h' eailimd l-rf.-re inrwii- 
y(dlow, under the penalty of ha\dn^r tiH> trees ehoppi d d.>wn, .\li Vl'us 
was in an efTort to entirely exterminate the inseei. it has und. sii .ledlv 
yrcatly reduced its numbers for I failed to And a stuo imen, ih-.m-h I 
searched all kind of fruits where I eiadd find anv whieli had e-, ;,. >ed 
inspectors. I heard of the fly as still prestait this s] .rine., 'riu- onnade 
has not the supjjort of the people and trees are ctaieealed from the in-pre- 
tors when possible, so that ^trobably wheat the' vieilanr<- is n laxod’iht* 
insect will api^car ayain. There are several wild fniits w Itirh diotiM b.- 
examined a.s possilt'c breedinj; jtlac'es. Sorry I eould nta yot coti some 
specimens.'’ 

Expressing; to my friend Dr. R. A. Spaeth a dosin- to obtain ^ohh- 
specimens of the “fniit fly’’ he' si)oke to ('ob \\b R. Winlor wlto l.nd 
some specimens which I rccciveel thijuyh the' kindne'ss of Frofc>.-.»r F. 
L. Mark. The letter accom])rmyiny the spe'eanieus contains so mia h of 
interest pcrlaininp^ to the liabits'of the' fly that I have lakcn llir hlM ii v 
rif publishing it in part. 

'‘With reference to the ex|)erimeiUs, se\e-ral jjundurrd poaolios 
placed in isolation ca<;es. developed flies in from se'\<'n to ten rhiy: from 
the time in which the larvrc entered the' soil, as I had no! ila- a.-tual date 
of the de])Ositin^ of the ey^s. i did not trouble to keep an i \art n ( (iid 
be'yond notiny the dates of the lar\’a’ leaviii^ the fj-uil aixl tlx- aypc-.ir- 
anee of the fly.” 

"Two poaches in ix'rfcct condition were led on an exj.o-.ed iiraneh 
oI the tree and watched, but owinp^ to the sean iix’ of flies il wa:. not jinlil 
4 P. M. on the 13th of July tliat a fly a]>j)eared anil ]iune!iircd oix* (►f 
them; after ten minutes I killed the fiy. 'I'Ik' ];eaeh was ean fully ( Naam- 
ined and one puncture only was found. On the 17th thr- fruit wa foinxl 
to he soft around the puncture and was yatherer], h \va< ])iaeed in a 
,!;au7X' covered glass jar on two and a half inches of clear, drv : atxl, ( Jti 
the 24th at 10 A. M. the maggots were obserxed going imf> the eaixl, 
many of them being visible through the si<les of ihe gla.>:'. ?l)cy liavijig 
gone down between the sand and the glass, < )n ihe 27th the ];e.'x h was 
removed and examined. Two dead maggois were found, in it. 'I'hc 
Ijupoe were carefully separated from the sand and twelve ]nt)re wen- 
toimd, these were placed in dry soil in an isolation cage inatie e:^peeially 
for this experiment. The flics apj>carcd as foTows: two r>n ilx- I i of 
August at 7 and 10 A. M. Three on the 2nd, before 1 P. M. 'i’\'/o on 
the 3rd, before 7 P. M., and on che 4th, before 0 A. M. ('arrx fl nej 
further as all flies fed on arsenate of lead which was placed m ilx' < ago 
and were found dead on the 5th at 7 A. M. Weather very hot and dry. 
no rain, temperature averaging S2^. 
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Aciura insecta Locw. Juiui 2() (Kincaid): Spani^^h Point, Julv .V.ri 
fSpaeth). 

Ensina picciola Bip^ot, (Trypeta humilis Ia>c\v). Abundant in s.utr!:. 
iK,a, Decxnnbcr rS and 20 and Ma>' 17 d’. M, Jones). Road 
Hamilton to (jrasnien* June 2b and Spanish Point Juh* 5 (SpacLhc 
SKPSID/K, 

Sepsis violacea Mcipan. “('ommon January 21 and Ai)ril 29 {lb M. 
' Jones); flint; 2>()and July l-H) (Kincaid); S]janish. Point, Julv 5 (S])ae!h'. 
Piophila casei Linnc. '\'hc cheese i\y. Recorded by iVof. Vcrrill. 
lamvDUiD.K. 

Mosillus nana Walker i" (Ephydra nana Walker, Trans. Ent. Soe., 
London, N. Scr, IVp 224, 1S57). Jul\' 30 (Kincaid); Spanish Ptiini, 
July 5 (Sjiaeth). 

Ephydra austrina Coquillett. One specimen collected by C. A. Davis. 
osciMU.^:. 

Hippelates plebeius Loew. June 2S and 30 (Kincaid); Aj^ar’s Island, 
June IS (S])acth). 

Hippelates pusio Loew. July 12 (Kincaid). 

Oscinis coxendLx Fitch. Common. June 30 and July 12-lS (Kincaid ) ; 
Februarv 1 (F. M. Jones) ; near Hamilton, June 20 and Spanish Point, 
July 5 (S]aeth), 

Oscinis trigramma Loew. July 11, 15 and 20 (Kincaid). 

Oscinis umbrosa Loew. Common, June 25 to July 21) (Kincaid), 

DROSoririiiD.t:. 

Drosophila adusta Loew. July 25, 21) (Kincaid); February 4 (F. M. 
Jones). 

Drosophila ampelophila Loew. January 7 (F. M. Jones). 

Drosophila repleta W^ollaston, {D. punctiilata Loew, Berk Ent. Zeits , 
VL 232, 1S02: D. adspersa Mik, Wien. Ent. Zeitzg. V. 328. hssO ) 
January I and May 0 (F. M. Jones). 

Paratissa pollinosa WilHston, July 10 (Kincaid); December 24 arnl 
March 0, on sea-weed (F. M. Jones). 

AGROMVZID.E, 

Phytomyza .sp. January 27, February 24 (F. M. Jones). 

Agromyza aeneiventris Fallen. July 1 (Kincaid). 

Agromyza pusilla Meigen. July 5 (Kincaid). 

Agromyza maculosa Malloch. May 17 (F. M. Jones). 

Desmometopa m-nigrum Zetterstedt, May 0 (F.M. Jones). . 
Milichiella lacteipennis Loew, (Ophthalmomyia lacteipefinis) . July 0, 
12 and 28 (Kincaid); Spanish Point, July 5 (Spaeth), ^ 

RlHt.lOt'.R AIMIY OF THF WORKS PkRTAIN'ING TO THE DiPTERA OF BERMUDA. 

IS.')!). The Naturalist in Bermuda by J, Matthew Jones, page 123. 

1870. Visitors’ Ctuidc to Bermuda Ijv J, Matthew Jones, page 113. 

1889. Observations on the Insects of Bermuda by Dr. P. R. Uhlor, In the Berm*.: 

Islands, by Angelo Heilprin, pages 152-158. , . _ 

1802. Land Fauna of the Bermuda, bv Dr. Fred Dahl, Plankton Expediti r.. 

vol. 1. A, page 109. ' . , „4 

1901-02, The Bermuda Islands, by Prof. A. E. \'^errill, Trans. Connecticut Ac.i • 
Arts and Science, vol. XL pages 740-749. 

1904. A Revised List of the Diptera of Bermuda, by Charles W. Johnson, Psy* • 
vol. XI, pages 76-80. 



the taxonomic value of the characters of the male 

GENITAL ARMATURE IN THE GENUS 
TETRANYCHUS DUFOUR. 

iG- H. ]■:. 

Oregon Agricultural a'.i , f 'r. 

INTROIHA MONO 

The red spiders of the ^^enus Ti^tnuiychns nulour liaw alw.iws 
offered a knotty problem for systoinali^ts workii)^- m iln- onlor 
Acarina. When these mites were lirst noticed tliey wen- huuul 
on such a multitude of host plants, and showaul such a jua-ai 
variation in color that the early workers considcTctl tlie ycaius 
as being made up of a great many species or varieties. Ivater it 
was found that certain well known forms eould Itave a great 
variety of hosts, also that there was a consideralde \'ariation 
in size and color among individuals on a single host ])lant. 
Then there was a tendency to lump the forms togetluT inO) a 
very few species, although confusion as to s\'nonynty still 
remained. In 1877 Professor A. T. Tozzetti called attention 
to the systematic value of the cliaracters ot tlu' mouth-parts 
and of the tarsal appendages. Later Professor A. Ih/rlesi' made 
use of some very important cliaracters, the \“ariations ot the 
specialized setae on the palpal thumb. In l‘K)() Mr. X. banks 
in his, "'Red spiders of the United vStates.” showed that the 
characters used by both of these authors were ol speci.al value 
in helping to separate our American ionns. It is to Mr. Hanks 
that \ve should give the credit for first straightening out many 
of the synonynious and wrongly detcrmincMl spcrie.s found in our 
country. But as yet, both in this country and in Lmrope, there 
is much confusion in regard to the identity and synonymy of 
some of our best known and most injurious species. 

After examining hundreds of specimens Imm many ])arts of 
the United States, with magnifications u]) to 2f)()0 diameters, 
and using an oil emersion lens, the jiresent ^^■rit(T has tound that 
the genital armature of the male is excellently adajAed fr^r 
■systematic purposes. 

The genital armature of the male may be considered as being 
composed of the penis, its attachments, and the slit-like ojiening 
through which it is protruded. For our purposes the jicnis alone 
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will be considered, as it is well chitinized, quite visible, atnl 
offers great variations among difTerent species, while only a u-w 
exist among individuals of a single species taken from the sanu 
host plant. 


GENERAL STRUdl'RK 01- THE PENIS AND EXPLANATION i .p 
Ti'RMS USED IN REEi^RENCK TO ITS PARTS. (See Figure.) 

Inner -The imbedded or attached part of the penis. It. 
is much less chitinized than the penis proper. 

Shaft — The free ])art of the penis. It is much more strongly 
chitinized than the inner lobe. 

Basilar lobe— The enlarged proximal part of the shaft. It 
is not always present. 


Asr/i bdsildrfobE 



Hook — The dorsal ly curved distal part of the penis. It i- 
frequently absent. 

Barb — The flattened or knobbed or bent tip of the penis. - 

KkV to IHK Mai.ks thus far Examinfd. 

I, 1. J\’iiis without hook. 

II. 1. Prnis without tiasilar lol>c; long, seta or spine-like. 

III. 1. Shaft less than 0.04 mm. in length, taqu'-.t.:.- 

tioLibly cur\'e(i T. weldoni n. 

III. 2. Slialt etver O.OG mm. in length, with but a 

rurve T. longipes 

II. 2. Penis with swollen part, at the base of the shaft (basilar ]<■■■•- 
III. 1. Shaft strongly curved; without barb. .T. flavus.i 

III. 2. Shaft less curved; with flattened barb 

T. borealis n. ; 

I. 2. Penis short, stouter, with hook, 

11. 1. Hook without barb. _ , . 

III. 1. Hook bent at an angle of from 30® to 50® to ■ 

of i^haft T. mytilaspldis K... 

III. 2. Hook bent at an angle equal to at least 90® ‘-V- 

of shaft T. pratensis 

II. 2. Hook with prominent, flattened, recurved barb 

T. telarius h r 
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NOTES ON OLD SPECIES AND DI^SCUl [‘[[CN s ni m \v nNl>s. 

In these notes three new species are lor ilu- tir^i time hwe 
ilelineatcd. Before long tlie writer hopes to ])uh]i'^li enmj»lete 
descriptions of these together with ilhist raiiooN nt’ those sinie- 
turcs having special systematic importance. 

Tetranychus tetanus Linn. 

Acarus telarius [Jnn. — I'n, Siu‘c,. tsi, Xd. liiTt vlTtU 

This species ap[)ears to have llie lollDwine Anierie.in 
synonyms: 

Tetranychus sexmaculatus Riloy (?) -Insti i Liu-. II ,. p. C'J.V MVH) , 
Tetranychus 2-maculatus Harvev Ann, Rii/i. Mainr .t.-r:, Ewk St.i . jMit 1\' , 
p. 133, PI, III, {1S32), 

Tetranychus gloveri Banks— 'iau‘ RliI Spi'k r ili>- r:!!!.- ! Sesn ... ■r<T!i Si i 
.Xo. 8, J_)iv. EntCiin., I'. S, .\,L;ri,, )i. 7(i. ilniH)'. 

This is our most common and most wi<lel\' di^trilailed spreii‘s 
of red spider. It is also the most common spe(.ies found in 
Europe. I give the following descri|)lion of the penis of the 
male : 

Penis short, stout. Inner h.)l)e rod-likr; Imiyrr than tin' 

siiaft, and somewhat Ijcnt. Shaft tiiiek, sPtui, -Ii'-ra. tnin li sI<hiUt at 
its Ixisc than at its distal end where it l)e:ii'> the ])r'>inin(‘ii! lumk. 
Basilar lobe present, on tlie upjXT side <>f tin- ^llall ; it is s.ikiII, i ) r< it rnde-; 
slij?htly, and is hook-like in shajKs Honk sliMi-t. 0'»ut. rximduie 
dor.^ally; three or four times as bmad at its Ixor a- i: i-- .it iis -iprx; ii 
fonns an angle of over 00° with the apex ^f thi -lialn B.arh ori- .^ ni 
at the end of the hook, flattened and recurved. 

That our well known T. ^-macidatns Ilar\'ev is syiionymnus 
with T. telarius Linn, there can he but little ilouljt. 1 Itave 
sent specimens to Professor A. Bcrlose, <jf Italy, and alter i<>ni- 
paring them with the European species, he writt> tliat they are 
the same. I have sent specimens to Dr. A. Ch Oudennans, of 
Netherlands, and he states that they ecpial 7 . tclanus L. 1 
have received named female specimens ol hmropoan individual^; 
of T. telarius Linn, from Dr. Oudcrmain;. uhich were collectial 
from English elm {Ulmus campcslris Lj at Ani>terdam, OetolnT 
1010. I have compared these females with the ternales ol our 
7. bimaciilatus Linn. I find in these spcc'iini'ns tdic prcsi.uicc oi. 
the same six bri.stles near the base of the tarsal pe<licei ol hg I. 
The four tenent hairs are similarly arranged and shaped in every 
respect as they are in our species. The tar.'^al pedicel is similar 
• o our species. The tarsal claw is six clelt, and exactly like 
■hose I have examined in America. 
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In the case of the palpal characters I find the same claw, 
thumb, fin^^er, and sense hair; and each with the same form, 
relative size, and position as in our species. The thumb als*:) 
bears the same three bristles; and one of the terminal si:)incs is 
present. I find difficulty in getting a specimen in the right 
attitude to show both of the terminal spines properly. 

The females show the structures of the genital and anal areas 
to he the same as in our species. The plate in front of the vulva 
is the same, and has the common two bristles. The anal papilla 
is the same as in our species, and is flanked on each side by two 
bristles as in our species. These bristles are of the same size, 
and are situated as in our s[)ecies. 

In this country Mr. Banks and others have recognized a 
form which has passed under the name of T. telnrius Linn. I 
liave compared our American forms of 7\ telariiis Linn, wirli 
our T. bimaculatiis Harvey, and I will state that after examining 
hundreds of specimens of both su]:)posedly distinct species from 
many States (East, West and Middle) in this country, I can 
find no structural difTcrcncc l:>e tween the two. Mr. Banks, in 
his “Red Spiders of the United States,” represents the tlnimb 
of llie i)alpus of T. himacnlalHS Harvey as bearing but one di'^ial 
<ligit, a long seta, and a basilar spine; the thumb of T, teJarins 
Linn, as licaring three distal digits, two small setae, and no 
basilar spine. By means of treatment with chloral hydrate 
solution or other clearing agencies, and by use of magnificat itats 
of over 2000 diameters, 1 find that there are more append a go- 
to the thumb in both cases than Banks has represented, I find 
in both cases that the palpal thumb l)ears a large stout digit at 
its li[), above this two small, diverging spines or digits. Near tlte 
base in both cases is the spine which Banks has figured for / . 
bimaculatiis Harvc}\ Toward the tip of the thumb and below 
the big finger is a large, curved seta also shown in Banks’ figure • -i 
T. himaciilatus Harvey. Behind the basilar spine I find in all 
instances two more prominent bristles not figured in either 
Bank’s drawing of T. bimaculatiis Harvey or his drawing of / . 
telariiis Linn,! Also 1 find that the tarsal claw in both cases w 
six-cleft instead of being four cleft as stated in Bank’s paper! 

There are some other points which I should like to mentior. 
in regard to the synonymy of these two species, but for the pres- 
ent I shall stop with these. 
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Teiranychus sexmacuJafiis Riluy may 1v the same as 7'. 
tclarius Linn. I have received many s]>oeimens of this siuah s, 
sent by Professor H. J. Oua>'lc, from Soutliern California. I 
find that the females a^^rce ^villl the females of T. tclarius Linn, 
in every minute detail of structure. 1 ]iavt‘ transferred live 
individuals to the common host plants of T. tclarius [Jnn. 
Here they have not thrived successfully. In most ('a^es liiey 
would not establish themselves. Unfortunately [ have never 
examined a male of T. sexmaculatus Rik‘\p and sinei' so mneh 
depends upon the characters of the male pamital armature we 
cannot be sure of the synonymy of the two species until a male 
specimen is examined. 

Tetranychus ^loicri Banks a]>t)ears to be tlu‘ sanu’ as 
ielariiis Linn. I have received sc'ores rjf individu.als of Cmcri 
Banks, on cotton, from (icoryia, sent by L. L. W’orsliam. 1'hr: i' 
a^ree in all respects with my specimens of 7’. tclarius lunn. 
collected from many places in thc^ Unile<l Stales, and witii I lie 
specimens of T. tclarius Linn, rtn eived from Liirope. Prc)fe;- 
sor A. Berlese has examined s]wx‘imens r)f /’. yloccri Baiilcs frf>n) 
cotton, and has coTisidcrcd it as hrinj^ tlie >ai!ie as /. tclarius 
Linn, 

Tetranychus weldoni n. sj). 

I have received many si)e(“imens oj rrd s|)id(/r> Irom C. [’. 
Weldon labeled 7\ bimaculaliis Harvey. I'or a !oiyLt time I li.ave 
considered that tlicy were this s])(‘cies. which i<, a;. I }i;tv»- -liowj], 
a synonym of 1\ tclarius Linn. Rcccnt]\' I have found tlun t]i<- 
male is different from tlie male of tlic 7'. tclarius Linn. 

Female: Similar in all respects to the frnia]<' o: 7’, Ubinu'^ laitn. 

Male: Different from male of T. trlnrius f>. w cltaracOT . t,i ]ir j)is 
and spur on palpus. Spur on ]jal]'us nta so j^oiiUcd .i • in 'I. it-l.trius 
Linn. Penis very lonpc rod-likcn equal to a third : Ijo \ !ii- lj<j(ly. 

Inner lobe short, rod-likc, sli^ditly swollen Ht ic> ant'-rior <-nd. Sliaft. 
rod-like, not sotiform; ^railualhv taperinc a- >’ou jta^ ^ ij.'e kward; 
posterior one half turned upward; ti]; narrowly roiind''d, sioi ]joiiii< d. 
Basilar lobe absent. Hook al>sent. Barb ao.s iii. 

From Grand Junction, Coloradf>; on a]j]d<‘, ]jrnne, .and cotton 
wood; by G. P. Weldon. 

Tetranychus borealis n, sp. 

Female: Similar to the female of T, t€(<}nus l>]nn, hut •■mailer, and 
never orange or red. The inner prongs ol the tar^al^ claw are ciouter 
than the inner prongs of the tarsal claw of T, tclarius fdnn. 
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Male; SirniUir to the male of T. tdarius Linn., except for the penis. 
Penis lon^o straight, inner lobe about equal to basilar lobe in Icni^ih. 
Shaft sha])e(l like a slender rod. Basilar lobe very pronounced, cone- 
sliai)ed, Of pud lo about one fourth the lenyth of the shaft. Hook ab<eiu 
Bari) knolelike. 

From Coast Range Moutains, Benton Co., Oregon; on 
Spirea sp.; by the writer. 

This form is very elosel\' related to another species, the 
discn])tion of which follows. 

Tetranychus flavus n, sp. 

For over a year I have l>een studying a form of red spider 
which is a serious orchard pest in Oregon. It especially i.s injur- 
ious to ai)ples when they are growing above an elevation of 
1000 feet above sea level. In Hood River Valley I have found 
this form so serious as to discolor the leaves of whole orchards 
of apples, and in some instances as to cause defoliation late in 
the summer. When fall comes and the trees drop tlicir leaves, 
these mites allJoccomc a pale yellow in color and collect in mas.-es 
about the trunks of trees and the cracks of the ground for a 
region of several feet ffom the tree bases. Here they pass the 
winter, an<l l)ecome active again in the spring when the trees 
put out their foliage. At first I considered this species as luit 
a form of our common 7\ tclarins L. After studying these two 
forms for two seasons in the laboratory, I find that they mu<t 
ho ('on si derod as distinct species. Tliis species is even more 
closely related to the one just described, T. borealis n. sp. It 
may be described as follows: 

General appearance similar to T. borealis n. sp.; also similar to 
Ularius Linn., hut the individuals are smaller. Color of immature fonn.' 
green or yellow; of adults green or yellow, with black markings not 
pronounced. Adults arc never <irange red. In the winter when 
dc])ri\cd of iood supply all instars yellow. General structures similar 
to those of T. klariiis Linn., Init the tarsal claw in most instances is only 
five-cleft, the two inner j)r(mgs l)eing united. In telarius Linn., llie 
tarsal claw is, I jind, six-cleft; however, it has been represented tiv 
others as being four- cleft. In the case of the female of T. flavus the an;il 
spines are situated fartlier for\\'ard than in J\ idarius Linn., and al^o 
nearer the margins of the genital slit v.r ojx'uing. This species. dilTcr- 
from T. borealis n. sp. in the tarsal charactcr.s which arc nearer those 'C 
T. telarius Linn., and in having no barb to the penis. 

The penis of this species is entirely different from the penis of T- 
telarius Linn. It is long and spine-Iikc. In length it is equal to a third 
or fourth of the entire length of the body. Inner lobe of penis not prom- 
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ineut, slightly swollen at its anterior end ; in size, smaller than tlit- h isil ir 
lobe of shaft. Shaft long, curved, and resemlding the siiiie t.f a wisp- 
varWng greatly in curwature, generally bonding’ downward lluai np^ 
ward, or it may have but a single curve, or it migiit be straight, Ihisi] ,r 
lobe, large, subcylindrical, equal to over one hmrth of tluMoial l.'-n-th 
of the entire shaft. Hook and barb al>scnt. 

Generally distributed over Hood River Va]h'\-. Oregon; ^n 
apple trees especially; observed and rei.)nrtetl by niaitv'"’])e.)pie. 
Found in some places in the Willametle Valiev, Oregon; <»n 
apples; by the writer. Probably pre.sent throtiglioni iIk' Paeilie 
Xorthwest above altitudes of lOOl) feet. 

Tetranychus pratensis banks. 

Tetranychus pratensis Hanks—JVoc. ii:nt<ini, Sik-. WiiO).. <ir. i t'.ug). 

T have examined specimens of this species, and find Ih.al the 
tarsal appendages are very peculiar. 1 (ind that tla^re are t wo 
claws as stated by Banks, hut only one. the oiitor, is ^iinjdo. 
The inner claw is bent downward very near its ])ase, and Itey^nd 
this bend it is three cleft. On each side of tlie t.’irsal el.aws is ;i 
short projection from which extends a pair of tcnmit hairs. 'I'he 
penis of the male may Ite described as follows: 

inner lobe slightly over one h.alf .isdong as the shaft of thr penis. 
Shaft stout, somewhat similar to the shaft in irlnrins imiri.; cnlargrd 
slightly at its base so a.s to fonn the hasilar lo1)e. Hook iirontjunrod; 
bent at an angle of about 90° to the axis Oi the shaft, barb ab'S'iil , 

From Pullman, Washington; on timothy; by G. R. Hysiup. 

Tetranychus mytilaspidis Riky. 

Penthalodes mytilaspidis Kilcy— Orangf; in-.-.-ft:.;, g. 21i'», ; 

This very diaracteristic red spider differs from most of onr 
species in having the bristles of the body arising from proinincnl 
tuljercles. In many respects it is about as far removed from 
F. telariiis Linn, as any of tlie species of tlie .genu,-, in tlm 
characteristics of the male genital armaturt- it a|>pears to be 
rather closely related to T, telarius Linn. dTe jjeni.^ may be 
described as follows ; 

Inner lobe about one and a half times a.s h;>ng a-, the jjenis j^roper; 
not swollen at its anterior end. Shaft very sliori. and stfjut. A basilar 
k-be present in the form of a stout, more or Ic.^^s hof.)kdike‘,_protubcraiv‘o 
on the dorsal side of the shaft. In this respect tin: ixaiis is like that of 
i > (clarius Linn. Hook very large, stout; bent rit an rmgle of from 30^ 
t’-; old degrees to the axis of the shaft, barb ab'cnt, but the <hstal part 
ot the hook is bent out considerably. 
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Generally distributed in Southern California on citrus trees, 
also found on deciduous trees. A serious pest of stone and 
pomaceous fruit trees in certain parts of Oregon. 

Tetranychus longipes Banks. 

Tetranychus longipes Ranks -Proc. Entom. Soc. Wash., \"ol. XIV., p. 27. (I'Jli’. 

This sx^ecics is so diflercnt from most of the other species in 
the genus, that it might well be made the type of a new genus. 
It has strong affinities with the genus Bryohia; in the general 
shape of the body, in the length of the anterior pair of legs, in 
the possession of the horn-like setae at the anterior end of the 
ccphalothorax. I have examined the tarsal appendages of leg 
I, and find that wdth 2000 diameters magnification they are 
very complicated, and do not consist of two simple claws as 
Banks states. There is one large simple claw to the tarsus. 
Above this and apparently fused with it is a chitinous projection' 
with many parallel hairs forming a comb. On either side of 
the tarsal claw is a pulvillus-like structure, each of which has 
several projecting tenent or other hairs. 

I have observed but one male specimen of this species, and 
this specimen was very much dilapidated. What I have taken 
to be the penis may be described as follows: 

Penis very large and long; miieh longer than the penis of any other 
species examined. Inner lobe about one third as long as the shaft, 
broadest at its base. Shaft long, curved, seta-like. Ba^^ilar lobe, hook, 
and barb absent. 

From Springer, New Mexico; on grass {Agropyron)\ by C. 
N. Ainslie. From Holtville, California; by Wildermuth. 



A SYNOPSIS OF THE DESCRIBED NORTH AMERICAN SPECIES 
OF THE DIPTEROUS GENUS TIPULA L. 

By \V, (]. DiKi/, M. ' ). 


The following synopsis is not oHVivd to llll ilu- pnsvrrhial 
long felt want, but rather that it ina)’ faeiliiaie and ].-ssen 
the labor of the student who undertakes the study nf the. 
above 'mentioned genus. It is Itased almost eiilirc'ly <m tlie 
original descriptions with the exception of those of l"a])rieiiis, 
and for these I have had to depend upon tliosc of W'iislrtnann.* 
Many of these fall short of completeness. Some, like those 
of Walker’s, as was his custom elsewhere, nu'. W(H‘fui]\' 
defective. Fortunately not a few of tltese have b(‘en atithno 
tically recognized and wherever such was the ease and n-p- 
resentative material was at hand, I have drawn u])on this 
source of information. It will readily ])e seen that this synopsis 
is not merely a synoptical tabic in the usual sense and lieiK'e, 
some explanatory remarks are deemed ncecssarv. T(> give 
more certitude to the identification of a given species, the 
usual differential diagnosis is followed by a short detail 
description. In the latter, especial stress has been laid tipon 
the structure and formation of the hypopygiuni lunth seg* 
ment — and the eighth abdominal segment of the male, tliough 
in many instances no information on these j)oinls was available. 
All references to the apical appendages of the male liypopygimn 
have been omitted, important and almost absolute their con- 
sideration becomes in the separation of otherwise very closely 
allied or similar forms, as this would have led far beyond 
the scope of this paper. It must be remembered that all 
references to the eighth and ninth — hypopygiuni— abdominal 
segments refer to the male, unless otherwise stated. t 

In the use of the synopsis, a certain margin must be allowed 
for the interpretation of terms used. I have, as nearly as pos- 
sible made use of the identical language of the authors in their 
descriptions and in the translations from the Latin have kc^])t 
close to the sense of the writer. What to one observer might 

* Aussereuropaeische zwei fluegelige Jnsccten. Vol. I. 

fTheterm “ninth tergite" and “ninth sLernite” m the text are the e'y-a*. -i- 
lents of “upper and lower lamella,” respectively, used by writers. 
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appear as a fascia, might merely be looked upon as a spot 
by another and vice versa. Under the heading, “Wings 
Spotted,” species may have been included which might with 
equal propriety have been placed under “wings unicolorous” 
and the reverse. Whenever I have been conscious of such being 
the case, I have endeavored to remedy the difjficulty l)y 
cross-references. To those who expect this synopsis to l)e 
an easy road to the goal, disappointment wall come. To 
determine the relative position of a given form and then bv 
close study of the original description and whenever possible, 
of the type, the student should be enabled with certain limita- 
tions, to determine whether a given form is described or not. 
To the critic this paper will furnish a rich field, more so perhaps, 
than the time and labor bestowed upon it should warrant. 

Following the synopsis, I have added a list with habitat 
and bibliography of these species not contained in Prof. Aldrich's 
catalogue. 


1. Wings iiornuil in size in l)oth sexes 1 

Wings rciliu'C'l in size, u'r ^■esligicll, at least in tlie female Itj5 

2. Wings sixittcd or slriinal 3 

Wings unicolorous; at nuist, costal margin ami stigma fuscous, <-)r a 

wliile, hv'i^lino spot Inforc the stigma, more rarely another hcliinrl it; 
veins niuy ho margined with fuscous s7* 

3. Wings spotit'ij, marok'd or clouiled I 


Xol as above, hut the costal margiii, fifth longiUidinal vein and j>o^- 
tci‘i<!r cross-vein mure c>r less Itroadly margined wirli fuscous. a]jex f>f 
wing frecpunily infusc'atc; gcnt'rally a ji.ale hyalin^' vitia in ihc second 
hasal cell 

4. Witli pale transverse fascia •> 

Without siicli a fascia -'1 

5. Wings can^s])iouously variegated with dark h\scous 'i 

Wings not, or inconspicuously variegated with fuscous h’ 

0. Fascia hchiiul the stigma ' 

Fascia hefore the stigma hf 

7. Fa('ia angulate 

Fascia nc't angulate ■ 

S. Juinls Ilf tlagellum Idcolorous. Yellow, thoracic vittte gray; abdomen 
with dctrsal strijua ninth tergite narrowly cmarginate in the middle; 
with two. rather sharp teeth from the middle^ of the posterior margin, 
latcnd .angles produced; ninth sternile very deeply and broa«lly 
divided; pleural plates distinct. Length 12-13mm. Eiglit sternite 

entire angidala IcC’-v 

Joints (»f tlagellum unicolorous. Mesonotum with about six fuscous, 
somewhat irregular lines, tlie middle pair more widely separated 
aritoricirly; abdnnum trivittaLe; eight sternite entire; hypopygiurn 
mcdiuni-si/,e«l, ninth tergite with rather broad V-shaped emargina- 
liun. its margin with several teeth; itinth sternite with V-shaped emar- 
gination; pleural plates distinct. Length 14-23 mm. . .triviitata >■■■: 

*There may be an indistinct fuscous spot over the origin of the pVacfurca. 1 - 
whitish spot before the stigma is called ante-stigmal spot, in the text. 
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0. Fascia does not oxten^l i>cyi.n>! the t^urtli • 
linn hicolorons. Hrowii; tlnw nu'SOTi'urai V- - ..V ' j ' 
darker brown; ali.lonu-n trivlttafr; ix^st. ibV < .f ji 

with two irianjjjnlar ]^ri >jrctions. '.v'-.’’? - " V' 

L'-shape<l incision; ninth stvrnite \vi!!i ,!,,p V.vi-V,b ! 

^ sntnre distinct. I.enntli 1 M<) nnn.. ’ ' ■ ; • ^ - ^ ^ 

Tascia reacliias the p<)s(iTii>r Ncinijf siarijin: i. , { ■■ .... 

Brown; antenna' lon.y; nK-son<Ciai ta'^Na rv : n-a i :',i ■ . =! m i- vj-’” . 

posterior margin of si'grnciits i: h'; V 

tergitc willi a small, ninth steniiU' with ■ .o-i-, yj' ; .. . ‘ 

^ sion. J.ength 12 inrn. ' ''it.' 

10. Fascia V-sliaiiod. brtikcn; ioints of i;ai;cl!n'n no? f. .s: iP, . 

yellow, mesonotal N'itta’ broad. .\ ! h'o:!.. n t'.o'o.’. ’ d o' 
tergite tinnid. post<’ri<.r margin witit broad (-r.-io-,'!!: i"'. ’ ■ ..’-i 
m the middle r,f which is a small scmi-rir. r.bar im i 'o!;-. ■. i 

gin rtf ninth sterniie bearing a i>air of leaf bkr -.o,,, .', ? , ... 

20_mm. (o ). " ‘VA; .a;, ■ y/'i m 

Fascia in^t distinctly angnlate 

11. Joints of dagelUnn nnic'olorons; t horaei.- \ ii t.'i- not tnargna ’ 

Joints ol tlagidlnm liicolorous; ih<jracie vit?.i' ni.ive nr ■! : [>or!t r:oi- 

1-3 inluscate. I)ark-\’(dlowis!i; me- titir.)tal v'lta- bro.id; .ibd'e:ia 
coiis[)ien(nisly irivittate. lanigtii II mm. < , i . 

12. Posterior colls 1-3 more or less while, ('ir.ac; na-onood vif.i bo.,:!; 

alxlornen _wil h thri'e stri] les; nim h tergite with m<’dian ii>!] a > ,,,.1 

slight incision; posterior margin of ninth siernite ndtii a bo .n y Ida!)! 
triangular jirocess; [denral sntine present. I.etigfh 17 imn 

: iHnffi f?r7ini ^ 1 )o 
!>i ho; i fftifti Jioane ; 

Posterior cells 1-.3 not white 

13. Posterior margin of abdominal segments not ]>al< r. brown; nen.mr .lunj 

with three gray lines, margined with fuseou^. .\b.li .m.-n with .lor , a! 
stripe; ninth tergite with deep, broad V'-sltajie.] ii)i-i .;ion; ninth sieniite 
with deep, very narrow meision. .\o pleur.al suture-. la-ngih II 

mm. (c7) fyhfhinil.i Do 

Posterior margin of a1>doniinal .scgjnetUs ]»aler ' . . . 

14. A w’hite spot in mitldle of first liasal cell. Yellowish; tnesorioium wi?]! ;■ 'U' 

brown stripes. Abrlomen irivulate; eight '.ic rnii'- pi-o.lijeed and nar- 
rowed bchinfl, with shalhm*, rounded ini i-i'..?]; hypopygann i.'ove, 
ninth tergite with a slight depression and. : wo very .mall [<oiii!.,; 
ninth sternite witlt shallow, rounfled immuon < ■ .nt airnng a jiair of pro. 
cesses; nearly all the veins bordered with wliiiisli. Ia-ng?ii 17 mm. 

V/a-i /rpu/l'i Do: 

First basal cell without a white sjXJt. I^rown; :nes(<no]ijm gr.av with live 
brown stripes; abrlt^men tri vitiate; ninth tergit'- with d'-cp minii.-m fur- 
row, posterior margin with small V-sliajted iiimsion; mntli 't'-nnie 
with Itroad deep incision containing two tumid jror r- e.e.s. (a'ngth 

18-25 mm . . . Dm'/t J >o; 

lo. Apex of wdngs blackish; a f)roa?l whitish, subapi' al Ja ei.i. V( llo'.v, llnrax 
trivittate, abdomen with dorsal line atid ind! tmii. l.-^tora) line:;. 

Length 15 mm. (9 ) L< 

Apex of wings not blackish 

16. Joints of flagellum bicolorous, Median vit.t:t of rijora.x obsoh-f.-, later.al 

vittte very distinct, fuscous; abdomen ]ia!e. last two segm'-yi? •, and 
posterior margin of the remaining one.s, dark fu .eous;_ livjiopgyium 
large, ninth tergite |jroh.>nged posteriorly in’o a Tnediatn lab-rally 
compressed, bladelike process; ninth .sternite ■•blh broad X’’-' ha;;? d 
incision, prolonged anteriorly into a narrow shi, Irom th<' ba -i- o: 

which project tw'O long .seta?. Length fl-I2 nmt Lo 

Joints 9 f flagellum unicolorfjus 

17. Antennae wholly fuscous 

Antennae not w^holly fuscous 


17 
is 
. l!l 
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18. Origin of praefurca fuscous; mcsonotum with six brown stripes, median 
pair broad, conspicuous, lirown; lateral and ix)sterior margin of 
abdominal segments paler; eight sternite with median, short, two 
lobed appendage: hypf)pygium small, elongate, ninth tergite with deep 
\^-.shapf.;d incision; ninth sternite narrowly divided in almost its entire 

length. Length 11 mm. ('y) . ..iristis b)<;ane 

flrigin of praefurea not fuscous; mesonotum with three dark stripes, 
each of which is ilividctl by a light brown line. Brown; lateral mar* 
gin of abdfiininal segments Imoadly, posterior narrowly paler; ninth 
tergite with deep, narrow V''-shaped incision; no pleural suture, Length 


1,3 min. ( 0 ^) marina, Dome 

19. A fuscaus spot at beginning of praefurea 2U 

Without such a spot 22 


20. Wings brownish, darker towards the apex, a faint spot in first basal cell, 
a whitish sjxit in iiosterior margin of axillary cell. Yellow; mesono- 
tuni with four slri]jes; abdomen trivittate, lateral stripes faint; eight 
sternite jirodiiced and narrowed jiosteriorly ; hypojjygium large, ninth 
tergite pnxluced into two long, somewhat flattened triangular pro- 
cesses; ninth sternite with lateral appendages and pc*sterior margin 


with two sin .all mcflian tmes. Length 17 inm. {o') urmiiia *])oane 
Wings not so marked 21 


21. Y(‘llow, a whitish spot iif^yond thi* stigma. Mesonotal x’ittie more or 

less distinct; eight sternite semieircularly incised; ninth tergite 
(Uvide<l by a median suture into two subrectangular processes; ninth 
sternite large, with <lownward projecting spatulatc processes. Length 

13 mm. (o”')- 12 mm. (9) derhyi fDoano 

Brownish yell<jw, no white .spot beyond the stigma. Thorax with three 
brown stripes; alxlomen with three distinct l)rown stripi^s, posterior 
margin of segments whitish; eight sternite with rounded incision of 
the posterior margin, lateral angles with triangular, hooketl apponil- 
ages; ninth tergite with broad, dca’p V-.sha]X‘d incision; posterior mar- 
gin of ninth steniite with broad L'-shaped incision, containing a pair 
of tuini<l append.ages. Length 1,") mm. {o"') occidenlalis Doane 

22. All posterior colls more or less white. Light brown; mesonotum with 

four rather broad vittx; abdomen with broad dorsal vitta; eight 
sternite narrowed posteriorly, emarginate at apex; ninth tergite small 
with deep V-shaped tnci.sion and narrow median depression; ninth 
sternite almost divided by a deep, U-shaped incision, containing a 

pair of tumid appendages. Length 11 mm. (o') acnlipleura Doane 

Some or all po.sterior cells not tinged with white 23 

23. Gray, fourth posterior cell except its apex, occupied by a fascia-like 

spot,t first posterior cell wdth a spot in the middle and extreme apex 
white. Thorax whitish, vittai slightly darker, not margined; abdo- 

ratm trivittate. Length 14 mm suhfasciata Loew 

Browm, posterior cells not white; the white fascia extends from before 
the stigma through outer parts of basal cells to the posterior margin. 
Mesonotum quadrivittate; anterior margin of abdominal segments 
darker brown; ninth tergite short, broad, with inconspicuous median 
ridge, posterior margin slightly emarginate, lateral angles ending in 
short, downward projecting processes; ninth sternite with broad, 
rounded incision, lateral angles with two lobed appendages. Length 
10 mm. (<f) incurva Doane 


*see also 60. 

tWould perhaps more properly be placed under species: “wings unicolorous, a 
large white spot before the stigma. “ 

tThis spot can hardly be called a fascia. 
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24. 


2G. 


27, 


28. 

29. 

30. 


31. 


32. 


33. 


34. 


35. 

36. 

37. 


Wjngs marked with pale atul fuscmis or the ■ ulv 

Wings marked with pale spots only ”^^5 

A spot at base of basal eells ’ ^ ‘ 

Witliout .sueh a spot 11 ^ 

Thoracic vittx margined with fuscous j-j 

Thoracic vittx not margincil Tj 

Joints of jlagellum l:>ioolorous; abdomen lem.de verv ';;ue!i , j. ' 

Abdomen with lateral stripes; hyptipygiutn small, mmh ter-ne .rt ' 
rather broadly cmarginate, ninth sternite more nart-'-wh' i uaireui.tt.’ 

^ngth 15J^ mm. (Tb 19-20 turn, { , ) eVrjV w 

Joints of flagellum unicoh^rous '^S 

Color cinereous 

Color brown ;;•» 


Entire wing with dark fuscous and white .spots ... ; 5 P 

Not so marked ;{; 

Fourth posterior cell almost entirely wliite; ovipoNii..r m rnil.io- ln ii- 
ncath; abdominal stripes indistiiua. Length 23 -lM mm. Lo.-w 

First and fourth posterior cells white at i)ase onlv. .\! l■Iotll(■ll wiiti 
fuscous dorsal vitta anrl latc'ral lines; hypopygium stn.i!;; iiliith tm-gite 

small. ^ Length 17 mm 

Basal joints of antc'nnx* yodlowish-brown ; alMioim n vrilowi Ji vcith l!ir< e 
brown stripes; wing veins, except iji b.asal portion margm..! wiili 

fuscous. Length 30 mm. (9 1 /<■/</ I )o.uie 

Basal joints of antenmc grayish-fuseous; abdomen ve!lo\vi-,ij !u.<"u;-g 
stripes indistinct; ltypo])ygium ratiier large, nintli i4rgitc rather 
broadly emarginatt' posteriorlv, the emarginalion with a an, ill ev.d- 
sion in the centre; ninth stt‘rniti‘ withlargi' \"-sh.iped inei .ion. L' ii)ph 

15-17 mm fru/u Drum Moigi-u 

Thoracic vitaue very wide; pleura with ntdisimet. Li-o\v!i sp"', I’lrural 
suture of hyy)Opygium yiresent, though indi'-i iiic* . Lo'Ci rior m.-iriun 
of ninth tergitc yellmvish. w’ith two bl.’iek. (riangn).ar. ilovvjjward 
jecting processes on itsiinder .surLuie jxjsterior margin ot mrifh ^fi r- 
nite with d(ag>. rectangular in(dsi<ii'i. Wliiti.di sj>ots m all iIk- ( --ll ;. 

Length 20-33 mm /unijitD Doauc 

Me.sonotum with six brciwn strip<'s; pleiir.a grac’ witli ;m o!>li<|u.-, i-rown 
stripe. Hypopygium without jileural sutur*- • iT ur’.-il plat- ; umth 
sternite deeply and bro[i(lly emarginate, L'-ngtli ^nimn. ■ 

u-if !firri’<i ! .)< 'line 


Larger, l^crngth ovct 20mm, testaeeous rdet S-i \'. d Uiiij) 

Smaller, not exceeding 10 mm. (jruyish black - post'-nor maigm <•) ai.- 
dominal segments yellowish. Hypoyjygium iarg*-. !-Ia> k; :h, apjjeiid- 
ages yellowish. Wings grayish-fuscous, b.-r*- oi fir:a .‘ind tourth jio 

terior cells, whitish. Length 11 mm, trniDrvi t." 

Thoracic vitta; margined 3.) 

Thoracic vitlae not margine<l • 

Joints of flagellum unicolorous 30 

Joints of flagellum bicolorous . , -L 

A fuscous spot at end of longitudinal veins • A-/J 

Wings not so marked 3-^ 

Larger, length IG mm. and over . 38 

Smaller, length 10 mm. ((T). Brow’n; nintli tergiii- wiih a Oroad rrv.-,c'ait 
shaped cmargination. Ninth sternite with a v^ry deeyj \ - h.-^ipf<l inci- 
sion. Neither pleural suture or pleural plaie.s ijp -a-nt. La-.al half 
of fifth vein broadly bordered with fuscous anter!'.jrly. langtli 10 
mm. (cf) simplex JDoanc 


’olympia, see under 03. unicincta, see under 138. Simulata j/ratoruni, see 
Appendix. 

tpubera Loew., see 57; rupicola, see 50, and abluta, .see 58, beking here. 
JThe female has rudimentary w'lngs and should have been placed under IG-j— - 
Species with rudimentary wings in the female- — . 
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38. Tlioracic dorsum with two vfdvoty black spots each side ])c1dnd thr 

Irr^n^viTSf* suture. Fuscous s])ot at beginning of praefun'a wrll 
marked. Abdomen orange-yollow above. Hy{)opygium small: 
neil.licr (-Icural suture nor ]jleural plates; ninth tergite witli a smad 
SfTni-cir( ular <'mrirginali<»n in its posterior margin; ninth sicrnitt,- 

witli di-cp, oval emarginatif'tn. l.ength dd-lid mm ahtloniinnlix S.lv 

d'horacic <lorsutn not as filioyi-, d'hc fn>cous st>ot at l)egirining <jf ]>ra<.-- 
fnrea inconspicuous. Abdona'it t.awny with fuscous median sirupc. 
Ifypopygiutn of tnoderatc size; ninth tergite broadly einarginate in 
tlic middh' and narrowly incised hiter:illy on its posterior Tiuargim 
jfosterior margin of ninth sternite with a d<.'i.p \'-sli:ipcd em.arginalion. 

l^ength 20mni. (9j cammisnihUis l)(.ane 

i'anlamhraia Damn -.^rn 

39. f >ne or more ])os1eri<m cells at least in part white 10 

I’osferior <(dls not at all while. Ih^dy i)lackish; abdominal segment 

tipped with pale. Wings brownish towards the ap(^x. a wliite spot at. 
the exterior margin, surmcjunteil by a iuseous sprit. Length 11 mm. 

f 9 . I^'irrii ’*‘Kirh-y 

■40. First posterior cc'll finly, wliitc at leeu'. Pale i'>ehrae(-ous. Hypcip-yginm 

large, iiitiih tergite rounded, black. Length 11 mm, ( a’ 1 

liidpfnnif L'-e\v 

More than one posU'rior cell white at base lit 

41. J.ateral ap[>en<1ages of the ninth sternite (be]<iw the pleural appendages) 

without a 1> aver pendulou.s, or claw like arm. Hypopygiurn elongated, 
p<.)Sterior m.argin of ninth tergite produced in ilie middle in a short, 
iirontl three pointed downward-proiecting tooth; ninth .sternite 
broinlly einarginate ])Osteriorly, from the middle of which arise twc> 

long strap-like ap|!en<lages. Ltmgth IS mm fmiJcra Doane 

Lateral appe-ndages witli a lower pendulous, or claw’-like arm 12 

42. Lateral tii>p<‘ndages wltii only two arms Id 

J.ateral appendages with three arms l-'> 

43. Lower arm of lateral appendage slender, membranous, nearly straight. 

Hypopygiurn large, ninth tergite with two pendulous processrs at its 
posterior margin. Abdomen with a fuscous stripe each side. -Ml 

l)Osterior cells more or less white. Length 111^ mm /a/Zf/.t Loew 

Lower arm pendulous ajipendage more strongly chitini/eLl, claw-like, 
tip lilaekish ** 

44. T.ower .arm (-f lateral apticndages short, broad, flat. Grayish brown; 

pleura with an interrupted browm line running from neck to base of 
wnng.s; postcrio-lateral margins of abdominal segments gray- 
ish. Fiiglit sternite threclobed; posterior margin ol ninth sternite with 
downward projecting, three toothed process; two long, slender Idadc 
like processes arise from the base of the incision of the posterior mar- 
gin of the ninth sternite. Wings brownish with whitish hyaline spots 

in all tlie cells. Length 15 mm rohweri ^ Doane 

Low’er arm of lateral appendages long, slender. Subtestaceous; first 
posterior cel! almost entirely, fourth at base, white; ninth tergite 
without pendulous processes.’ Length 12-14 mm grata Loew 

*May not belong to the genus Ti[iula. 

fThe dilTerenlialion of the seven specie.s umler this heading, are based on ine 
table given in Prof. Doanes' paper, entitled “Tipula fallax and others.” Psycue 
Vol. XIII, pp. 100- U>6. In wing pattern, they, together with Tip, hebes, rescmhic 
each other very much and Tip. fallax of the West and 'Dp. hebes of the East m.a> 
be looked u{ion as tx pical. 
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45. Tlie two I'pptT arm^ of iatiTal apix ;'. . . 

suhequal, Mpitic-likt^ pntcasses, ’'It.ir.. ! 

running fn>m upper .inglr < .f nu s- .plr'.:!\i • i>, , k: ' 

brown, darker post! ri< a-ly; nin? h t. rg;;.,' a’ . 

postiTior laUTal ang]^-s ^inling in -ia.;-’. : ■ ■ : > 

gin of ninth sternite wiih a ]-a'r i .f k:,.' - ...e.;; / • ... ' h 

proeesst's. Wings hrownisii witli a fi 

Length 15 mrn. ( :' an.! v ; ’ , !i 

First arvi Sfcond arnis of lateral ai «i ii!> la a ■. x,'-., ' 

_ shape. " '■ ' ' 

46. The blade-like pmees.ses arising from :1a- ;>• a ; ..f > a . • - • 

steniile kmg. slender, sinnons. n'.iiri ■■■■■. w\'/. .. . 

isli line n-aeliing froin neek to lei-'- or -a-i..; aos."--! 
l.jrown witli thre(“ interrnjited . hi e-a ll-.,. -.e ■ 

ehmgated; extreme tip of nituli tei;. n ji -d d- ne. .e- ' -A , 

short, shtirp, eur\a‘d elaivs: poso-j i. i fivnth 

nfjtched and in'oeiderl witj] (;v., ne.io’.: . ' ' 

processes. Wings liroivnish witli ... i.-i-.d ishiteh, iiv.i’an o.- 
nearly all the i-el!s wing pattern ar. el',- -li-.)!!!;;!;' -'n 

fallax — bengtli l.j mm. 

The Idade-likc ]iroeessc-s shorter, ttiot-i t ratnenlar. Ihovse; .d l, 
with liK'sid nualian and narrow L-pei-.-d sii-;p.->; niiitii nr:’-!. .. l-rdc- 
longer than witle, posterior tnargin wit!) a jiair oi M.(. l... . 

ward ])roje('ting processes; ninth sternite o, .t-i- , p.f, [•,■ .h-.mi.y tri.r-i 
the incision arises a pair of ratla r loni!. tliin, -diarp-] >■ .itc < . i, - 

lik(i jiroccsscs; l»as(“.s of first and fourth ]Moi, rior Ms wliiti-h, ■!; . .d 
cell ahrnjsl wholly white. la-ngtii b! mm , /.aae -eia-rr Doan,- 

47. Fir.st posterior cell white at liase , 

First and fourth ixisterior etdls lehiic at l>aa' pj 

First po.steritjr cell not wliiti- at l>ar.e, 

48. Smaller, 18-15 mm,. o\ i])(tsitor riot M rni];it<‘ bi iie.iih. ^■■ ! !< .-.s ; .'i; 

pleura sjiotteii witli lirtavn. I Iyj»'>i)ygium laig‘-, miith ti-rgro- i.irc/-, 
longer than wide, narrowed jjostt riorly, it:- afn-x wdh a .toif.glv 
chitinized, blaek, doiiiiward directed shorn loralxd pro.-c. ; iiintii 
stemite with d(a-p narrow incision, containing two long, londor, 
pointed, siekic-shapod jirpcesscs; tin- lateral angle lif ihe in- i i-.n '.viih 
a long, pendulous piroecss. la-ngth Id-b') ?ntn s ,evv 

Larger, 21 mm. Testaceous; alxlomen \iit!i three fu-.ou. ^ 

lamtilhc of ovipositor se rrulate licneaih. Wing- grav ; et.u-,. 
fourth and fifth posterior cells som«’wii,-ii, jia'i-r at tl;o;r b.i - end 
along the vein sc'i-iarating the same. la-ngth 21 tiiin. '-rrr.ii.rAi 'l.oew 

49. Color gcay, median litie of thorti.x not fusiform. .\b.i'inien 1 1 . ' .i 

wings grayish-fuscous, nrj white sjjots rdong jio,.;. rior wing n;arg!n. 

Length 1U|.^ mm ilrtnior t[,o,.',v 

Color yellow, median line of thorax finifonn. .\b !<.7nMi ’ r: v; 1 . 1 a ’<■. 
ultimate segments nearly hhack. 1 1 ypotiygnnn .mall, limbu t* igio- 
very small, sub-orbicular; wings [)ale Ijfown with .aboi.o tom w].;-; !: 
spots. Length 12 mm (-in-uirn\ty f.oew 

50. Longitudinal veins fuscotis at. tip; P-mora v.i'h a i'atjd a fort 

distance before the tip. Brown: jtleurri gr,iv:-;i i-rovvn. with ,-ui 
irregular line and sjtots dark fuscous. .\:tnh o rg:o* s-.H-io-.eii.-it 
margin rcflexei,! and with a pair of iiK omps noi; ... hl.ac k <-'!gi -1 tooth; 
pleural suture complete, ninth strTnitc almo-t in- :d<'!i hy f'igtp]-| . o rm’'* 
posterior margin with two broad ajjpendago- . Longtji 25 tn:n. 

ruj/unln 1 Duane 

Longitudinal veins not fu.scou.s at tip. b ntora wi'h'.-uf ])r'.-a].H ;il h.o- 
band •••>! 


minus flagellum, joints of same may be un:- oiorou-- . 
tjoints of flagcllipti toward the base pale brown, i-ke k .s 
entirely dark fuscous. 
t Should have been placed under 37. 
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51. 


52. 


53. 


54. 


55. 


50. 


57. 


58. 


59 . 


.Dark cinereous; abdomen sordid testaceous, indistinctly trivittate, la.si 
two .segments blat'kish, lai(:rat margins of segments whitish. Ifypopv- 
gium small, ninth tergite reniform. Wings grayish-fuscous, a small 
white spot at the pcjslerior margin of the second basal cell, iliscal cell 
and base of fourth posterior cell indistinctly whitish. Length 14 mm. 

centralis Loe 

Yellowish; thorax reddish; abdomen trivittate. Hypopygium moder- 
ately large, ninth lergite nieml^ranous {;osteriorly, deeply emarginaie 
in the mi<ldle, sides de flected in the form of rounded hjbes; ninth 
steniite entire, a some\shat cdlipsoidal shaped process arises from its 
pftstcrior margin. Wings strongly tingcil with yellow. Length 

10-24 mm flavescens Fabr 

Joints of flagellum imicolorous . ,53 

Joints (jf llag(.‘llum l>icolorous : ijO 

Color grayish 54 

Cok)r not grayish yj 

Three white spots along the posterior wing-margin; middle thoranc 
vitta obsolete anteriorly. Abdomen testaceous, lateral margins and 
hast segments fuscous; hy[)opygium subcarinate below; wings grayish. 

l.englh 9-13 mm /rngi/A' d'Loew 

suspecta 9 Loew 


Posterior wing margin without three spots 5.> 

Seutelluni anil mctathor.ax shining; former yellow with a brown line in 
th<.‘ middle. Abdomen brownish yellow, hind margin of segments 
and interrupted dorsal stripe bnnvn; hypc)pygium rather large, ninth 
lergite broadt'r th.an h.>ng, posterior margin with a crescent .shaped 
emargination; ninth sternitc nearly completely divided; pleural suture 
abjio.st extending to the anterior margin. Wings pale gray, veins nf 

apical portion white margined. Lengtii 7-10 mm heatula (.). S. 

Seutellum and metatlmrax not shining 50 

Abdomen shining, sutures lirown, wings with three clearly detincil 

fuscous spots along the costal margin. Length IS mm frigidn Walker 

Abdomen trivittate; wings with three fuscous spots along the costal 

margin near the apex. Length 12 mm Walker 

Pubescens of l)ody very consjiicuous. Testaceous; thoracic stripes not 
very distinct. Hy]) 0 |)ygiiim very large; ninth slcmite large, barbed 
at "the posteritir margin with golden yellow hair. Wings grayish 
fuscous, anterior branch of second longitudinal vein abbreviated; 
most of the veins margined with fuscous; all posterior cells white 


margined. Length IS mm pubera *Loew 

Pubescens of body not conspicuous ^ 

X whitish spot before and behind the stigma. 50 


Wings not so marked. Brown; mesonotum with four brown stripes: 
abdomen with lateral stripes, latero-posterior margins of segments 
yellowish; eight and ninth segments separated above by a deep furrow; 
lateral margins of ninth tergite drawn out into a blunt point posterior- 
ly, ninth sternite divided by a deep epadrate incision. Veins in apical 
part of wing while margined, and tipped with fuscous; similar to 

commiscibilis (contaminata). Length 22 mm. (9) abluta tDoaue 

The white spot before the stigma extends to base of fourth posterior cell; 

abdomen trivittate ^ 

The white spot before the stigma does not extend to the posterior cells. 
Brownish yellow’. Mesonotum with four broad, browm stripes; 
al)domen with broken, brown lateral stripe; ninth tergite with deep, 
median furrow and rather deep V-shaped incision, the apex of which 
bears a short triangular black tippc'd tooth; ninth sternite with broad, 
deep U-shaped incision W'hich contains a pair of large, tumid yellow 
haired appendages. Veins with indistinct whitish border. Length 
16 mm catif arnica Doane 


* Should have been placed under 37. 
t Should have- been placed under 37. 
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GO. Yellow; mosonotuni quaOrn-viitriu*. I lypopvj^iuin 

produced into two lon^ llatttMicd ^^uh-lr'iaiiL^iil.ir j'-.i.,'!-, 
stcrnite produced laterally into rather hmst \aiy ie'ipe i<;',;-'-’.!iav 
appendages. The white spot extends tliroxigh liie fourth p--.' •nTr'*-", n 
to the posterior tnargin. Length 17 intn. p*',.. ,;oy.’,|.ej ‘iVrino 

Brown; mcsonotiun with three brown .strij'is; pK-ura -.'.ate e- h-rei’ 
Posterior margin of abdominal segments paler; p- isirn'-r n^irmn 
ninth tergitc depre.s.scd shining black with median, sh.’.n 1 hain pr-*- 
cess; ninth sternitc with roumled emarginalion. *a.ntaining .i pa’.'r -if 
rather long, tumid a])[)endagcs. Wings grav with i’:o • e,'.'n-a .l.aj. .n.. 
white spots. Length 15-23 mm iKmc 

61. Abdomen pale yellowish, posterior margin of segmcnis il.ar',.; tu'i .>u’,, 

' lu !<:;.! jl.-ii W 

Abdomen not so marked tio 

G2. Gray; ovipositor with a large, oval piccons an<l shaning slufl.) .d-o. . 
terminated l)y two movable, lanceolate, .svrralcd and t-Trugin. ,iis 
lobes; penultimate joint (of ab-lomen) with twi> hmg. ‘dicn-ler vpiiv ; 

beneath: length 21-22 mm uxOa} Jt.'nrtis 

Not gray; ovipositew not si> c- »nstruet(‘d. , . . jtt 

03. Fuscous; abdomen ferniginr-us with t\vo fustams strip---'; th-irax with 

pale bro\^'n strijjcs. IVings Iwownisli \citli sev<-r,i1 whitish -p'-is and 
three fuscous spots near the costal margin. la-ngth 10 mm. ' i. 

f'liifynh ru Walk 

Yellowish species; alxL-mcn trivittatc . 01 

04. Thorax grayish, or yellowish gray; all tlto joints of ll.igrlhnn bn -•hircL 

ITypopygium very large, ph-ural ]>ieccs greatl\’ <-l- -ngalrd . liih-ar. 
'rhree or four fuscous spots near t!ie anicri-jr margin. I'nirtii aii'i Iifth 
posterior cells ])arth' while. Length 13-14 rmn... tn-n la-cw 

Mesonotum light yellow with four lirown stript-s. .\mt:i tergitc ( V t 
nearly concealed beneath llie eight. Wings ting-'-l •apIi lrr->wn. a 
brown spot in the anterior margin of first l-a.sal eel], --rigin <■! pr.'i--- 
furca and over the stigma, an incomplete wliili-'h ban-i b-f-.n- if:-- 
stigma extends to base of frairth [lostcrior c-clb Lengtii lit m:!i. (V ) 

:itrui 1 Goalie 

65. Joints of flagellum bicolorc-vis 00 

Joints of flagellum unicolorous fiOO 

06. Cinereous, thoracic \ittce distinct 07 

Yellowish, thoracic vittaj concofmous, indistinct; apii-al third <>! wmg. 
infuscate. . 

67. White spots at end of veins; mesonotnm with tw<. lir-e.vn bm- t • ':i:lu<-iil 

anteriorly; wings dusky, three or four while ''pr-ts ah-ng - --ntral ■''■no, 
stigma margined white; al)ilomen blackisli; ,ip(‘x --1 ii-m<-r.'i l-la- k! >h. _ 

fniH uhilt pi unis' Say 

Xo white spots at end of veins; thoracic stripc-i rnargm- d; ab-i'-mcn 
yellowish-gray with three dark strip(‘s, hv]jo]jyg:nm mikiH. mntlj t--r- 
gite small, ovate; ninth sternite absent {'). Wmgs p.alo ius<.on'> with 
four pale spots; base of first and fifth posterior cells wlnt^*. Length 
14 mm . ..b'ltioptern LoeW 

68. The white spot before the stigma extends across the wing an-l att.'ons 

the posterior margin. Hypopygium larg<*. nmtli P rgii.-: broa-by 
and profoundly emarginate, the lateral angl'-s e.xlended into ^haip 
points; ninth sternite nearly concealed by the larg<-, protubf-ranl r-ig'hth 
sternite, pleural plates present, small, th<‘ lower angle of tli-.-^nght 
pleural plate prolonged into a two pronged proc(-ss. Ixaigili \t mm. 

spnto'.a Loew 

The white spot does not extend beyonri the b.'isc of the fourth posu rior 4 
cell. Smaller, and wings paler than in speciosa. Jaingth 15*16 mni. 

SHowocuifita Loew 

*See also -under 20. 
tSee under 16. 

JType specimens minus antennx. . . , 

§Indistinctly seen in T, valida, Loew; antennx wanting in 1. ver i-t oc-r. 
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GO. 'i'hf.raeic strijK-s ivjI mar^inctl ) ‘ 71 , 

'I'hdracic siripus marj^inoil 

70. Apical lllird fif infic-catc; y<-ll<)wish-^ray: alxlDmcn trivitlatc. lat- 

eral niargiii anil poslerior niarj^in cf se^rn(‘nts whitish; ovipi isit'-r 
with a ‘^enii-inlnilar pnK'css cas h ;hdo at hase. 'Fhe wliiti* sjKit in 
front, of lh(‘ stit^iTia extends across t!u.' win^' .and attains iIk' i>osterior 

inartjin; l).as(' of third jioslerior cadi wlnie. I.enjijtii l *,>-'20 mm 

Vdlitiii tL'.. v.- 

Apical lhir<l of win^s not infuscate 7 j 

71. Alfdomrn Idaek or oran;;c colored 72 

Abdomen n»)t so ('olored 7 :-) 

72. Abdomen bl.ackish, tiosterior margin of se).^ments yellow. Black; hypo- 

py^^inm small, ]jfjsterior margin 1 sf ttinlh tergite depressorl with two 
medirm, h»ngitudinal. shining black ridgi-s; ninth stcrnitc with a broa'l 
deep incision. Wings gra\'ish-l jrown, rhomVioiilal, discal and foariii 

j«jstcri<ir ccdl,-; almost wholly wliiie, Length li mm. (.r) 

hrlvoroicfti Doai;-.- 

Abdoitien orange-yellow with three l)lattk, longitudin.al stripis. Wings 
hrowni.sh, yellowisli toward tlte eosta, with abi>ut four wliitisli .spots, 
first and fourth posterior eadls whitish at l>ase. Length I 0 I 2 (9 i 

irrsicolor JLoew 

73. Posterior cells not at all white. Head and thora.s bluc-black; strijK-s 

of latter indistin.ct; tihdomcn brownish yedlow, first segment Vilack, 
walh brown lateral stripes; ninth lergite wit It bro.ad. d('ep, crescent 
sliaped incision; ninth sleniite with det'p, \"-shaped incision, almost 
separating the segment; pleural ;)latcs distinct. Wings with four 


indistinct, whitish spots. Length IG nmn { ) ni^rocorporis Doane 

Une f»r more posterior colls at least partially white 74 


71. Abdomen with rnedi.an stripe, lirown; thorax with live stripes, § lat- 
eral jiair conlhicht before and beliind; a lateral black spot on each 
abdominal segment; whitish spots along <‘ostal border distinct, those 

of disc indistinct, a small brown spot near the tip. Length 20 mm 

dorsimacula Walker 

Abdotnen without median slrijie 75 

75. Posterior cells one and four white at l.>asc. Pale oehreous. Hypopygiiim 
moderate, ninth tergite sliort with two linear piocesses in the middle 
of the posterior margin, eight sternite protuberant, emarginate at 
apical margin and with lateral, leaflike ]:)roccss each si<le: ninth tergite 
with apical V-shaped emarginatloii, pleural suture short. Wings 
grayish, apex a little darker, with about four not very distinct, whit- 
ish spots. Length 12 mm pallida Lotw 

First posterior cell only, white at base. Grayish; th(.»rax grayish white. 
Wings with several whitish spots. Length 12 mni. ( 9 J . . . - ignobilis Iw'ew 


*T. impudica see 121, 

fMr, C. P. Alexander informs me that he has seen the type of T. valida, a female, 
in the Loew collection at Cambridge and that it is identical with specimens of 1. 
calva, in my collection, determined as such by Prof. Doane. The type of 
latter species was a male. Specimens of both species — determined as such by 
Prof. Doane and Mr. C. P. Alexander respectively — apparently agree in all par- 
ticulars, except in coloration of the flagellar joints, "which are distinctly bicoi- 
ored in calva and nearly fuscous in valida. There is also a difference in tne 
apical appendages of the two species. Loew does not mention the narrowly inliis* 
cate posterior transverse, and apical posterior of fifth veins. 

tType, a female, minus antenna*. 

§ In all probability it should read: thoracic stripes concolorous, margined. 
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70. 


71). 


<s0. 


SL 

82, 


S3. 


Posterior cells one and four white at Velii.weei, ;r ee. n \v;'h 

three fuscous stripes; hypopygimn small; ninth i< ryiie .ithv ,li\ ; l. h, 
lobes rounded, jjosterier margin I'f eaeli I--, dentate. n;:i:’;i 'i.inite 
with deep V-shaped emari^in.'itiDn, eontaiiiiii;^ t\v-> 'hairv ; ndnl- .ua 
appendages. Wings hrownisli with about P 'ur eon- pien"-.:-.. uintnh 

spots. Length Mbj-lS intn v,-;;.; I,. 

Posterior cells one and four not white at base. 

First and fifth posterior cells wliite at leise, Urown. n ■ onot-n i \vo!i 
four brown strijies; alidt>nu'n with narrow lateral str!]ii o. , 
small, ninth tergite terminating in a median, sliurt .e. ' T.is'ie! aent-- 
j>oinl. Wings gra>'ish with faint, whitish spots, -uitee:.! nt!- nn !i ! 
by white, a large white spot L'tjVi.i‘s ti];s of b;e.al eell and. ,,i d; , .d 
and Uairth and (iflli posterior eells, J.ength If turn. - ' , 

First potslerior cell only, white'* at base 

Wing spots dislinet, ];osterior m.argiti of wing no? winte. he. o.dwn-:. 
Abdomen triviltate; l?\po]jygium irU l;n'ge. ninth lergiti iiort. hio.,.’. 
eniarginate i)ostcriorly, nintii stennti' broadly an>l \erv '!i « ply i tnar- 
gin.ate, the I'lnarginaiion tilled by a jnembraiie, from ! ■ po^ t . ■i n .r 
border of wliich ari‘.se.s a slender ] na whieh end’; iu two l.irge, 
flesliy IoIm'S, wdiieh are eniarginate at ilie apt x. Wing - i-rowti: In 
large wintish spKtt, comnmn to anal anil axillary i i ll-; !,< 1 I 2'J' . 

mm . , . .'Jptaoio. 1. 

Wing S])Ots very indistinet, ]iosterior m.argnn <'1 ivaig'; whi’.-h. 1* .g 
slender; thoracic vitta* sube<tnlluent ; abdoniei? i\it:i bhn h iia 'lnui 
stripe; liypojjygium large with l\eo large, pen>!nlou; appendag- . 

Length 7'^ uhCn !. 

joints (tf tlagellum unieedorous 

Same as all tile jftints of ll.'igellnm I'leoloron-;, 

Pleura without ol'licjue, fuseous slri])i-. Prttwn; n;.-< .hor-jnr wi!!: n;r- 
grayish-brown fustons iKirdercl villa', ah'd'-mcn w:'h bT-.ad. nior- 
nipted, lirown hiteral stripes, lat<,'ra] margins '>1 turn :i t< rgCf pro. 'net ■! 
into short, blunt j.toints, p(<steri(/rly; all ]) t-o ia r t i l:, niarinu' d 
with lirown. Length Pi mm. t iulu. unU 'C'i 1 >- 

Pleura with oblique fuseou.s slri]>i:. N’ellown, u p'--nr:'-r o,,,-.!, 
abdominal segments ivhitish; disi-al cell subo\ao-. .Mra jf* r.-r 
without subliyalinc stripe. Lengl !i 13 mm. ' h . > 't'-. oa.'-f Jo'a 

Median vitta rif wing atlain.s the apex 

Median vitia of wing does not attain the ape.x 

Costal stripe sinuous posteriorly, d'horaeic strip' • naT;-;'. an- :, 

abdomen with lateral fuseous stri])es; In ] k<i lygi'mii mii.h nnc .. o r ;',:0 
rounded posteriorly with a roundt-d. median pi'n '- . ri' n.c r.g 

posterior margin, ninth sUrnite wdtli a vt-ry P ^ : i-.n. 

second posterior cell small, fourth rmd iDtl) w : " a^ o.: ■ . L!i:g..i 

12 ^ 2 - 16 mm *' 

Costal stripe not sinuous posteriorly ^ 

The hyaline vitta of the wdng passe;, through Oi' nr-t ].'■ '' M' t ■ ' 
the apex; aljdoininal segments witlioiil dark in 'i.u: .• r - 

before the posteric»r margin, tlie latter and !aii :m: learyn ■ i ' ;eu' n 

paler. Length 14 mm. • 

Hyaline vitta doc.s not piass tbrc-ugii tlie first ji; < 'e i - 'o . 

dark transverse line before tlie po-denor :;uirg::i <■: Oi'- ■ .nn. 
segments 


■I'W 


-ew 

so 

M 


.'ill'' 


^3 


sf 


*ln the male of angustipfnnis this eeli i;. trefjuentl;/ ‘ 
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84, I.ar^cr. 20-28 mm; costal Ijonlcr Ijroader and more deeply fuscous; the 
me<lian vitta hejjins about the mid.dle of the secomi Imsal cell, basal 
half of anal and axillary cells whitish hyaline, Hypopygium small, 
«-xposed part of ninth tcrgite short, posterior margin with a median 
broader aiul two lateral, elawlike iinjcesses. ninth sternite diviiled to 
near its base by a narrow suture, ijosterior margin sub-triarigularly 
emarginate, tlie htteral angles end in a scroll-like protuberance, 

pleural suture ]jresent. la^ngth l9-2a!.2 mnt caioptcrn Loew 

Smaller, 19-20 mm. (Vistal Ix^rihr less intensrdy fuscems, the median 
vitta begins near tlu- base of the second l)asal cell; anal and a.xillarv 
e< 11s grayisli fuscous, slightly ])ak,T tit th(“ basts Hyj^opygiiim small, 
ninth KTgite ])rt;dneed ])osteriorly into a largo, lobedike process, 
idmosl as long as the exi)oscd ]iarl of the l.>ody of the st^gment, ninth 
sternite (k-ejdy divided to near its laase; pleural suture present, 
lasigth 11-20 mm strepens 

S5. The wliit(* spot In fwre the stigma extends ttcr(jss the wing in form of an 
irregtiiar fascia and luuirly reaches the postoricir margin; part tjf costal 

ix'trder posterior t«t subcostal cell, paler. Length 13 mm. (V ) 

fraterna f^oew 

The white spot <1oes not extend beyond the Ixise of the fourth posterior 
cell .SO* 

86. Aljdonu'ii without fusc()us .strijx-s; hypopygium small, ninth tergite }>ro- 

dueed pusierinrly into a large, lobe-like process, at each side of the 
posterior margin arises a [)encil cif long, stitT bristles, ninth sternite 
deeply an<l rather widely divided to near its base; pleural suture 

present. Length 12-20 mm tricolor Fahr 

AlMlonun with fuscous, lateral stripes, lamgth loH mm. (o^) 

V it red V. d.\Vui[> 

87. All the veins witli a more or loss distinct brown border. Gray, thoracic 

vilt<e bordered with fuscous; al;domen fuscous; eight sternite dis- 
tended l)y a tumid <appenilage on the ventral side of the ninth sternite, 
tlie latter with deep V-shaped incision and median suture; pleural 
plates jacsent; posterior margin of ninth tergite with two close-set, 
black tipped projections. Wings almost hyaline with an indistinct 

whitish stripe in the first basal cell. Length 11 mm meridiana Doane 

Not all the veins bordered with fuscous SS 

88. Posterior cross vein and apical part of fifth longitudinal vein narrowly 

bordered with fuscous SO 

Posterior cross vein and apical part of fifth vein not so marked 04 

89. Thoracic stripes rhargined with fuscous. Brown; joints of flagellum 

unicolorous, dark browm; abdomen with lateral fuscous stripes, hypo- 
pygium rather large, black, no pleural suture or pleural plates, pos- 
terior margin of ninth tergite with tw’o slender processes. Ninth 
sternite with deep, broad incision and median yellow line. Wings 
almost hyaline, the indistinct whitish band in front of the stigma, 

extends to base of fourth posterior cell. Length 17 mm. (cf) 

albocaudata f Doane 


Thoracic stripes not margined , 90 

90. Color yellow 91 

Color fuscous 92 


*No mention of "a white spot before the stigma” is made by the author of 
T. vitrea. 

fSpecimens in my collection determined by Prof. Doane and agreeing with his 
description, show a w’ell marked, strongly curved pleural suture. 
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91 . 


93 . 


94. 


95. 


96 . 




Alxlonicn with inufL' nr k‘s.> k.istiiik'i fi:sc« 
st'grncnts broadly wliitisli, [mats < ■{' 
pygiuin largo, riglnh stcmito ininr.itc, i iir ]>' • ir; .. r a;.,; ; 
moilian broad, fLa taiigular prnross. lairr.ii angls. s w .;', ,i p, 
. rather narrow, llatlencd appetrlagns; liintii tt r-iti' ; .1. .la’;. 
long, blunt pruerssfs; nintli stirnii.' luat', • . . r . 1 ;-v 
slcrniU': pleural {dates distinet. bat jdrttr.d aiMti', ’. 

above. 'I'he wliite S|ioi befttre the ^tigaia extend-, te '•■.i i 
])Osterior eell. Length tntn, t *). 

Abd‘:mien n<jt .slrij>ed lonjitudiiKiily. {jt.-ti ridi 

yellow, joints ol llagelUnn apjirnxiriaaiely nine- !,r, 
ior border i.>f eighth sternite (.■marginate ait:! twi. ‘ aiiidie- 
yellow hair; riintli tergite produeed .‘utd narr- avi d ]»>' :> ! : -v, 
margin witli ereseent-sliaiied iueisi<.n. with a aa’ p.-e 
black triaiigular downward {)rdi< e!ing tee’,',; nii;:’! ■ :< r‘!ii 
by a membranous area, ]>ostt*rinr inaigin \eit!> iw- • p.ar 
a[)pentiag<.‘S. Wings hv.aline. tlie wiiite antr-t iegiiai le b.c 
almost to the {XJSterinr bnrdLT. lallgth 1 1 
Small cross vein margiiud with I'ua-dus; :l.agelln;n diirb br-'-,-, : 
with two broad dark brown :>ti'ij)e>, l.i'eia! and {-‘i-te!;.. 
of segments grayisli; tite pnsit ridr l.in ral i dmi i-t tin- m 
drawn out intc; a sla^rt blunt. ])ii>ee>> iV'j; Wmg - .alni'. 
hypopyginm similar to that of alboeaudaia, betiglli I'.i 


I!v; 


,//<f I ). 


laiic 

\y.i 


Small cross vein not margined with l'u>e(.\is 

A spot over the Itase of the se(,-i>?iri sui ittiargin.al .-md Jir'-t |»ov,trr!‘ ir i ells 
and a spot over tlie (nigin of the jirafurea lu'own, IdagoHmii brown; 
mesonotum with bair darker iirown stiijies, iniitli !d|-Miin,ii - 

ing into two shcirt blunt jiroci-sses. Wings with a browui-.h I'ugc. 
Length 15 mm. (cf*) n!\mf>tii I )o.Lne vu, 

(tituinntl iJo.lIK 

W^ithout spots o\’cr base of seccnid submarginal ;iud (fro {;ost> rs'r eelis 
and over origin of prefurca. Joints of llagelli ni uns oJoroNs; luesono- 
turn with three brown stripes; {josterior lateral angles o| eight •-t<-tniti‘ 
with large appendages: posterif^r margin of nitith tergite with rounded 
incision, in the middle of wliich are two sliort, snarp {joint ihntii 
sternite divided by a deeji, broad. U-sliapi d im ision, eotiiaiuing 
a pair of pendulous appcnilage.s; {deurai suitin' t e-tiiplete. J.engtn 

15mm. (cf), 23mm (9J utr^ulftlu l^o.anc 

Wings w'ith flark costal stripe , 

Wings without such a stripe, though costal margin iu;iy .a trill' 

darker than the rest of the wing. . 

Joints of flagellum bicolorou.s; costal .strijje m.'irgined i>o:,fer3ot 1 y ov a 
subhyaline stripe. Abdomen dark xadlowish, segments with a .noit, 
transverse fuscous line behind the anterior margin of .si-gmeut-, 

3-6 and a very small fuscous dot on the sule.s of all segments; hyijopy- 
gium small, ninth tergite rounded posteriorly, trnjire^sed be{<»re and 
slightly notched in the middle of the posterior margin; rnntli sternue 
compressed in its basal half into a carinu; ]deural suture .listincL 

Length 13-16mm , f";''''-' 

Joints of flagellum not distinctly bieolorous, outer joints at Seast JusC'jus. 

Abdomen with fuscous stripe ‘ d ' r' ' ’ 

Costal stripe interrupted before the stigma by an indistinct hya.me 

spot. Length 19mm (?) S.-iy. 

Costal stripe not interrupted “ 


;f0 




*See foot note on valida, under 70. 

tT. Clara probably belongs here. Sec 103. 

j Because costalis being preoccupied in the .C 

Alexander has changed T. costalis to T. Sayi, a view ^^.^ch I . j ? 
shall here retain Say's name. 
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f iray, posterior margin of abdominal segments grayish-brown. Hypopy- 
gium moderately large, ninth tergite broadly and deeply emarginate, 
the margin notched in the middle, lateral angles produced into a 
process, subtnincate at the ai)ex, ninth sternitc deeply divided 
by a U*shapcd incision, the latter containing a medium lobc-like 
process, lateral margins of the incision emarginate, the upper angles 
bearing a long jjcndulous ])roceRS. Wings light grayish fuscous. 

Length 14! ^-l")} 2 mm , , fw/«5Ca/a Loew 

Xot gray, jKjstericir margin abdominal segments not paler 9S 

Reddish yellow, siriallt.'r. Head and thorax wlntisli ])ollinose. 
Hypopygium very small, eompressed. Wings pale fuscous, first basal 
cell an<i inargin of second a trifle paler. Length 13mm ) ... casta Loew* 
IBrown, larger, d'horax gray witli four brown stripes; posterior margin 
tif eighth sternitef wiiii a median tuft of yellow hair between a pair 
of irregularly shaped, six-side<l, box-like appendages; ninth tergite 
with the posterior-lateral angles protluccd into two Ijroad, tmneate 
projeetions; pctsterior margin of ninth sternite with rounded incision 

C(/ntai?iing a pair of horn-like ])rojections. Length 10- 20mm 

fia'oocauda Doane 

.\ vitreous spot bef(>r(’, the stigma 100 

Without such a sp«;>L lolj 

Spot lunate, extending or Ix'vond the discal cell 101 

Spot small, never extending beyond the second longitudinal vein 115 

Joints of flagellum distinctly bicolorous 102§ 

joints of tiagellum approximately iinicolorous 110 

Ims'.-C'us sjieeies; alxloineii with three darker stripes; eight sternitc 

with a median ])rr>cess 103 

'l'rlff>wisfi specii'S, costal aiir] subcostal cells' yellowish 101 

Costal and subcostal cells lirown. Mcs()n(.)tum with four darker vittai; 
Posteri<;r margin of alxlominal segments paler; ninth tergite short, in- 
cised in the middle. Wings hyaline, anterior margin of anal cell 
fuscous, the whitish line Ix'fore tin.' stigma which extends itiLo the 
Ij.'ise of the fourth pecsterior cell, very iiuUstinct, Lengtft 

l()-22mm peliucida Doane. 

clara H Doane, Syn. 

Costal, subcostal and anterior margin of anal cells tinged, with yellow. 
Mesunotum with three dark vittie; lateral and ])ostcriur margins of 
abdominal segments ])aler; hypopygium small, raiuh tergite with 
dec}) crescent -shaped incisum, ninth sternite with deep U- shaped 
incision, which contains two lung, tumid appendages. The white 
stiot before the stigma reaches the extreme base of the fourth posterior 

coll. Length 20-27mm inermis Doane. 

Abdomen with three dark, fuscous stripes, valves of ovipositor short, 

blailedike lOo 

Abdominal stripes, if any, faint; if distinct, but one dorsal stripe 106 

Posterior margin of ninth tergite with a short, rather broad, two pointed 
process, posterior margin of eight sternite with fringe of yellow hair 
and two strong, curved reddish bristles; ninth sternite with median 
depression, in which lie the tips of two short appendages; the white 
s])ot before the stigma reaches the posterior border of the discal 
cell. Length, 15-lSmm megaura Doane. 


* Proliably the male of cunctans Say., and according to Os ten Sacken, syn- 
onymous. 

fOriginal description says, “tergite,’' evidently a misprint, 

JXot infreciuontly the space before or surrounding the stigma is paler than 
the general color of the wing. 

§Antcnn;c of T. clara not described by its author* 

;|Prol. Doane does not mention the antennsc. 
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106 . 

107 . 


lOS. 

100. 

110 . 

m. 

112. 

113. 

lU. 


I'iivr; alM-. 

‘^ItTior i>i;ir.” 

i-f Uvt) «.r I in 
. ... . 

< >f al !<]< ‘Diin.-t I 


sutnrr ].i 


Posterior margin t)f nimh tergite witlj a sm.il!. .. . n ■ 
emarginatl'ni. the external ixvsteri. ,r aj!g],-s « xn ■ 
hornlike processes, ninth sternite nearh"' n-net j’- ; .’'ViV 

bearing on eacli lateral j^osterinr angle an iner.rv «*V >•] i -, ' '' 

The white spot scarcely reaches the extreiia- has,- . -i' 

cell. Length 12nim ' 

Thoracic viiue and dorsal stripi' < -f aiMh.na a civ,;:.!- 'm'' 

Thoracic villa- obsolete or indistinct, , / -''a , ,, M,., j 

Joints of tlagelinm fuscoits, yellow .at t’ne b.isc; .i t;;-. ■ a - bi'-’ 

before the i)0.sterior margin of the ab.|i.jnm;d :< gm.-nt ;o 
with lateral tnseons stripe; white ante-stnenal sp .i\-i-r\' di-.t n. ' '.n< 
extends as a very faint litte to disial cell’. Xituii terw; • . lino 
posterior margin slightly ernarginaU- in tlu> tmddle wit h i w- T, 
digitiform processes; ninth sternite small; pleura] ^ittiro ].i< 

Lengtli 12-bS mm te/a,-rew/a;,,/.,*b, 

Joints of llagelluin yellow, fuseon.s at the \\i<r: abdominal ..-wur nt ■: 
witlnMit transverse striae before tlie posit nor i>iar.yn; latrr.il .nude 
of eight sternite with .a single or a ])eiu il of two or iVin.'f ne; 

angle of ninth lergite eniling into .a sharp pt>int. jO 

Thoraeie vittte ol)SoU'1('; p(jslerior inargi.i of ab.]< .nntut i s« gjiiciio. gr.av; 
the white ante-stigmal spot does not enter tin- louiih ] tosieri- -r^ .dl.’ 
Length 15 mm. (T). \inth sternite emargin.tte, tin emarginat it ui 

containing two pendulous ])roeesses. lr<i>i\!ui i,l.] ho.iti 

Thoracic vitbe not obsolete, though indistinei; p-sterna- margin of 

abdominal segments not paler IP 

The white ante-stigmal sjjot does not r(.'ael) the poslcn-T iihujon <-f ih<- 
discal cell. Sinlh .sternite .as m tr.ansfucid.a, no spot /t/ \o;jd 

the stigma. Length Ifi mm. (/). n/i, fti arm\ 1 

The white ante-stigmal spot extends into tin: base of tin- touril) po-,- 
tcrior cell. Ninth sternite as in translueida; a white r]iol beyt-ji-l the 

stigma. Length 15-17 rnm <»v/uvA;a» I )o,'tn< 

Yellowish .species Ill 

Browni.sh- yellow species 12- 

Grayish or fuscous species 121 

Blackish species (Northern) bb 

The ante-stigmal spot does not exteml into the d;seal i fib .Mesonf.turn 
with three broad, dark brown vitta?; abdomen t rivit fate; eigiii ster- 
nite produced and narrowed posteriijrly ; ihnlli lergite veiy .small, 
produced into two blunt processes posp-riorly ; ninth stirniie l.'irge, 
lateral angles produced into long, tapering, twisted, homlibe jiro- 

cesscs. la=ngth 1.3-14- mm slrcfjtoft-ra If'cnie 

The ante-stigmal spot extends into or aerruss the dise.a! eel!.. . . . 1 Li 

Posterior margin of some or all abdominal sc-gments pal<T 1 Ki 

Posterior margin of abdominal segments not paler. . 11-'" 

Posterior margin of all the segments paler 114 

Some segments without pale posterior margin ....... 117 

Abdomen whth three w'ell marked brown stript-s. M('-.onoo,nn with live 
brown lines; joints of flagellum lirown, dark»T at the l.u.e; l.at'-r.al 
angles of eight sternite whth two incurved redd.ish bri: tj''' : luni.h 
tergitc with deep broad, crcsccnt-sljajjed inei-.!'»n: nnuh sterrnfe with 
deep V-shaped incision, below which is a whili.sh, oval jio-ee . u Wing . 
hyaline ante-stigmal spot very infl’slinct, IaiI reaehes tlic b.-isi; «,f i.}ie 

fourth posterior cell. Length 18-22 mm Jmrinsa Do.-uie 

Abdomen yellow, darker posteriorly but with'uit iongitudmal ;-tri].>es; 

flagellum browm; ninth tergite with deep V-shaped isum 115 

Abdomen reddish yellow, three indistinct slriju-s. T. lamclhiifi, :* e Mh. 


lT<nn!u\ id>l I >( Mile 
i'r!'»r m.ngiii of 

. IW 

■ 'f iiiarjun ( -f 1 he 
dc s/»o( /(/-you.f 

. i uu Hi 1 )( i.nif 

llii- tnurl]) po'.- 
r]lOl bi Vf^Jl'l fh»- 
. < usjndoUl I )( >.'tne 
Ill 
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115. Abdominal segments 6-8 mostly black. Mesonotum trivittate; ninth 
sternitc with deep incision, containing a pair of yellow appendages; 
wings hyaline, a faint l.)rown spot over origin of pracfurca, ante-slig- 
Tnal spot ljroa<b distinct, reaches l>ase of fourth and side of fifth pos- 


tcrifir cell. Length 15-20 mm retufsa Doano 

Abdominal segm<‘nt.s 0-8 not black IPi 


lie. Mcsonotal striiX'S and ante-stigmal spot distinct. Eighth sternile very 
large with median, rectangular i)rojcction of the posterior margin; 
ninth sternitc with deep U-shapC'd incision, containing a long, rather 
hiroa<l tumid process; pleural plates (list inct; fifth vein narrowly bor- 

den'd with brtjwm Length (o’*) 22 mrn spalhn Doano 

Mcsonotal stripes and antc-stigmal spot very indistinct. Eighth sternitc 
long, narnnved ])ostcriorly; [josterior margin of ninth sternitc with 
two processes, each hearing a tuft of hair, lateral margins with two 
pairs of appendages. Length (o^ 12 mm splendens Doano 

117. Ante-stignuil spot extends t(; p(jsterior margin of wing; postcri<.)r mar- 

gin of abdominal segments 1-7 pale yellow. JcdiiLs of llagclluin brown, 
yelhAv at the. base. Mcs(.)nolum with three broad, reddish brown 
strip(“s. Abdomen Iri vitiate, segments 8-9 wholly brown. Wings 

nearly hy;dine. Length (9). 20 mm albojnscia Do;me 

Anle-stigmal spot does ni>t reach the posterior margin of wing. Alxlo- 
m('n witli three stripes, posterior inargiit (;f segments -1-S white; ninth 
tergite with dee]), median impression bearing at its end a rather 
broad, sharp pointed process; ninth sKmnite with deep, white bor- 
dered incision which contains two pendulous apiKmdagc.s. Wings 
h> aline, a whitish spot hoyond the stigma and twr^ whitish, indistinct 
streaks just l.)ehind the sixth longitudinal veun. la'ngth (o'*) 19 mm. 

alhocinda Doane 

118. A whitish spot beyond the stigma. Joints of {lagellum darker at the 

bast*; three broad mcsonnial stripes; three indistinct abdominal 
stri])es; lateral angles of eight sternitc with a pair (>f rather broad 
apiA'iidages; ninth tergite thick swolkm witit median shallow furrow, 
jKisterior margin ])rc/duc(“d each side, into a blunt, swollen process, 
dci'ply emarginafe between the prir.'csse.s; ninth sternitc with rounded 
incision which is tilled by two long triangular appendages. Wings 
hyaline; the ante-stigmal spot extends into the l>ase <',f the tourtli 


posterior ceil. Length 21 mm. (o’) hirsuta Doan-' 

Without wltiiish spot beyond the .stigma 119 

119. Mcsonotal vittte obsolet<‘ or ^■ery faint; abdomiiuil stripes ami ante- 

stigmal spot.s ill (h'tiiK'd (ir imlistinct 120 

,-\nt(''S( igmal sp<its at least distinct 121 

120. Larger, 18-20 mm., thorax yellow, shining, no strip(.'s. Flagellum 


brown; posterior margin of eight .sternile* with two tufts long hair; 
hypojn-gium large; posterior margin of ninth tergite with slight 
median iiiei.sic'n, lateral angles produced into sitort, slender acute 
point .s; ninth sternile with rather deep incision containing a pair of 

short a])]K'ndagcs. Wings hyaline Incida Doane 

Smaller, 12-13 mm. Flagellum brown: thorax not shining, stripes very 
faint brownisli. Ninth tergite nearly completely divided, each side 
it rminatin.g into a pt.'int, bent at right angle to upper surface. Ninth 
sit'rmte long, posterior margin with two small processes, each bear- 
ing a tuft of hair. Wings hyaline lamellaia Doane 

121. Abdmnen with three black stripes; ante-stigmal spot distinct; flagellum 

dark tuseous 

Alulumen without such stripes; thoracic stripes very faint; ante-stig- 
ntal spot distinct extending to base of fourth basal cell 12-') 

*In the description it says ‘‘tergite,” no doubt by misprint. 
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Ante-stigmalspot extends into the bases nf the n.urt'i a-'O r,,,!, 
cells, one or two irregular wliitish hvaline ‘ ' 

cells. Mesonotum with four brown lint's; postm. '- 
inal segments gray; ninth tergite ?lu»ri. divided 
ncision; ninth stemitc with deep, nir !i:in itiee 

grayish tinge. Length ]5-2o mm ' 

Ante-stigmal spots extends into fourth jtosteri.ir ei i 
spots in anal anti axillary cells. Mesonotal 
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t ri. r 


li'.iry 


ninth tergite ratlier short, ‘with deeji !>r..ad, V-sh..],, 
ninth sternito with triangular emrirgimt it >n. i!-’ .liiu- 
which is almost circular; ('ight sterniu' with u-.ndv •• 
emargination; pleural plates ilistitiet. Length LMs mm 


^ pi, lies insiHU'i 

123. Joints of flagellum light li lirown, d.arker at (hr 

emarginate. Ninth tergite with me<ban fuir. 
slightly produced; ninth stemitc ili\ idc<l Ly a rat 
ous portion, posterior margin wiili a jtair of Uo. 

Wings hyaline. Length 12 mm 

Joints of ♦flagellum fuscous; cighlli ,st('rnitc with slial 
incision. Hy])Op\'gium large, ninth tergite of i:,. 
rowly emarginate in tlic middle, a].ieal tnaigiti 
slightly emarginate; ninth sternile widely and v- 
ate, with a hiroad, suldriangular j;rtteess L-aeh ■ 

124. Posterior margin of altdominal segments paler.. 
Posterior margin of abdominal segment'^ not pah t; .il 

distinctly trivittatc ' 

125 . Mesonotum ycllowi.sh with three brr*ad brown <tr:j> 

vitta of ahHlrjmen broad; posterior ntargin < igh 
meilian .sliort projections; median tliir'i of ninth 
l.>rown, with broad, deep itieision am! oioiian •!<; 
nitc with very Imoad, dee]j L’-.->ha[)ed im ision, la! 
pair of short processes; ideural plates dist i net . po 
two pointer! process; ante-stigmal sp-u in'iislin.’: 
the base <4 tiie fourth ]>ostc Tir>r cell, la-ngti) t»-|] 
sfreptoccrti l.)oane, sei' under 111. 
inipudica Doane, see under l'J2, 
f liliinodus Doarap see nnr|«T IK). 
alhiciiicta JJoani', .see nn<ler 117. 
Me.sonotum with four brown stripes; eight sieniii • 
ginate; with a ratlier hrmar], elongate'! r<<und tip]’' ■ 
short, divided by a dee]) V’-,s}ia])eil incision; i.in'd; 
deeply incised, Ic'itcral rnargiti witii long, sh n •> 
Ante-stigmal spot broken, e.xleuds into 1>a>(- r,; 

Length H) mm. (S)- 

Mesonotum witli three or five brown strip' h 
emarginate at apex; ninth sternite deeply 'li'w 
Ninth tergite small, bi-emarginatc at thi* aijex. M- 
brown stripes; scutelluni \’ell(.iw with mi-'l-an ■ 
tion of ninth sternite filled ^vilh ajrpr'nd.'.e- 0 * 
a pair of backward prejecting cl.aws, Uing ' 1 ; 
brownish tint, stigma incousjtit uou>; 
extends into the base of the fourth p<rsierier "hi. 

Ninth tergite broadly or rieeply omargin.ate; .ir,'' -." 

the base of the fourth posterior .-cIl 

128. Mesonotum with three brrsid, l>rf/wn : -aTc 

tinct; abdominal stripes indi.slinet. iv!i;,irg;:i,-i.! :on 
very broad, rounded; posterior margin of ninth ' 
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broad and 
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shallow emargination, the latter \moi veiie'.-, jp 

the middle a pair of blackish, triangular Ice!.':; e-'-.argmation of rnntn 
Sternite U-shaped and containing a pair of tu*:,;'; ap]." ndag' - o Lcj;giJi 
(cT) 16 mm -.yhtV.c/// 1)- 



478 


Annals Entomological Society of America [VoL VI, 


MosoiK'tum cinereous, with three median fjrown lines and two lateral, 
broader lirown stripes; ante-sti>jmal sj;ot very faint. Emarjiiination 
of eij^ht sterniU* very slight, rounded; emargination of ninth tergite 
very deep, V'-shapod, later()-posterior angles sharp-pointed; lower 
angh* pleural plates pirf^duced into a short, blunt p<dnt. Length 


12-15 mrn biuncus Doane 

r2!L I’osterior margin (d abdominal segments paler 130 

Posterior margin of abdominal segments not paler . 137* 

1.30, With whitish s])Ot [teyojvl the stigma 13( 

Without such a .spot 133 


131. Ante-sligmal spot extends through discal, fourth anfl fifth posterior cells 

t<i the p'oslerior tnargin of the wing. Mesonotum cinereous with live 
brown stripes; three al)flf)minal stripes, lateral one broadtT, base of 
first st'gmmt whitish; eight sternite produced, slightly etnarginate 
at the apex; ninth tergite small with broad, V*shat>cd emarginalion 
fjordered posteriorly b>^ a yellowish, less coriaceous margin; ninth 
sternite deejdy dividcsl, lateral margin angulated in such a tvay, that 
the emarginalion is widest at the base and narrowed about the middle. 

Length 12-U mm usitata Doane 

Anie-siigmal spot (pies not roach the pcjsterior margin; thorax trivittate. 132 

132. Mesontttuni light bnjwn; ainlomen with tlirce longitudinal, brown 

stri|X'S. PofSterior margin of eight sternite broadly emarginale, the 
posterior margin with a fringe of thiek, long, yellow hair; ninth tergite 
witli narrow, median incision; posterior margin of ninth sternite 
whitish with deep median incision, on each side of %vhich are two 
small appendages. Ante-stigmal spot indistinct, extends into the 
V>ase of the fourth posterior cell, discal cell four times as long as wide. 

Length 13-14 mm barhnia Doane 

Thorax gray; abdomen without longitvidinal stripes. Scutcllum dark 
yelUiw; eighth sternite simple, not ernarginate; hypopygium small, 
soiiK'what compressed laterally, ninth tergite small with V-shaped 
emargination; ninth sternite widely and very deeply divided and 
from the base of the emargination arises a median, digitiform, hairy 
process, directed horizontally backw’arUs. Wings yellowish hyaline, 
veins brown, the ante-stigmal spot is inconspicuous and extends into 

the base of the fourth posterior cell. Length 10-14 mm 

arope^oides Johnson 


133. Eighth sternite deeply divided; abdomen with three stripes 133 

Eighth slemilc not ernarginate 135 


134. The lateral margins of the eight tergite end in long, slender processes; 

a broad blunt process arises from the base of the emargination. Myso- 
notum with four brown stripes; abdominal stripes indistinct; ninth 
tergite terminates in two short, median blunt processes; ninth sternite 
with deep U-shaped incision. The aiite-sligmal spot distinct, inter- 
rupted at the praefurca, extends into the base of the fourth posterior 

cell. Length 15 mm calcarata Doane 

Lateral margins of eighth sternite do not end in .long processes; from the 
emargination arise two tufts of hair; ninth sternite deeply incised 135 

135. Mesonotum wdth four distinct stripes; ninth tergite with broad, shallow 

emargination. Abdominal stripes indistinct anteriorly, lateral 
margins of segments gray. Ante-stigmal sjx)t extends into the base 

of the fourth posterior cell. Length 15-21 mm aequalis Doane 

Mesonotum with three browm stripes; ninth tergite with broad, deep 
V-sha])ed incision. Abdominal stripes more distinct; ninth sternite 
with iiroad, deep depression; pleural suture very short. Ante-stig- 
mal spot indistinct, extends into the base of the fourth posterior cell. 
Length 9 mm, (d^) Doane 


^Except fulvinodus, see under 140. 
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136. Mesonotum with three bioad striprs, posterior mary;:' 

with two short acute proeessi's; yx^sierior inar);;!!) oj 
narrow me(iian and two bna'ider crescent shajK'd i:i, 
nite W'ith deep U-shajied incision, contaithn^ t\v.> ! 

Ante-stij'mal spot indistinct, not entering The t. .le 

Length P:f) 15 mm 

Mesonotum with four, rather broad slri[)es: eight h st. r 
rather broad process, Xintli tiTgite .dion, in. is,, 
ninth sternite with dee]) and rather broad ineisii.a 
costal, subcostal and the anterior margin of the a 
ma, brown; ante-stigmal s])ot indistinct', extends 

fourth posterior cell. Length 16-22 mm 

pcllucidu Uoaiu 

137. bmall, 10 mm., general reddi.slt-lirown eoh^r; tliorae 

Posterior margin of segments .and last three 

dark brown. Wings light brown, veins dark brown; anl-'-st igm.d -. ihiI 
reaches the posterior side' of the disi al eelb. ' 

Generally larger species, cedor fuscous or gray, 

138. Whitish streaks in anal, axillary and 2-5 ])osierior < 

on basal transverse vein. Mi'sonottmi with bfur Ntr 
three rather indistinct lines; ])osterior Tuargin of ■ 
small appemdage. lateral angle with a i-air -f 
ninth tergite ending in two nitla-r acute poim.v. 
tinted, ante-stigmal sjjiit extends into b.-ise ,,f ft,iir 

po.stcrior ctdls. Length 16-22 nun 

Wings without wliilish streaks, no fuscous s]»>t ,■ 
vein 

139. Eighth sternite inciseil 

Eighth sternitenot incised; ninth UTgiteaiid niniii ; 

140. No white lieyond the stigma ; ninth tcigiu- 

sha])ed incisions, brown; mest,noium with ilits ,• b 
scutclluin and m(Uani:;tmu with n.'lrrow brown lin< ; 
lateral litargin of the* ennurgination rg' tlieeighiii o 
broad, two pointe<I ap[;endages; ninth sionr. i, 
eral angles with a pair of ebrngaUd a]Ji«ndag' ' 
prox’idorl witli a nair of slender, h'lig, twisu d .lud 
ages. Wings with brownish tinge, anh -si igm.il ], 
base of the fourth [posterior t ell. Length ]'')-2l n, 

A wliite .sjKjt l.icyond t!ie siigma. pi/sii rior maiaen <■: 

Y-ihaiied incision. M(s(>!itUurn \\'ith trip.-*- I'l'-v 
which is divided by a gray line: abilomen tnvdnn 
of segments yellowish; ninth sternite with ri'ni, 
ing a pair of whitish a])])endages. Wing.; iivrihu' 
very faint, broken, extends into ba.so of four; it • 

12 mm . 

141. Gray, mesoncttum with three vitta* t1ie iii< . i j 

yellow line from transverse suture to Itmw o) aod,, 
gin of segments of the latter ijah r. Mypo[. i 
line, with slight grayish tinge, very faint, lig 
the cells, stigma surnninded by an. indislin' ’ \ ' 

incompletely connected with a whitish sjjor ui m- 

ctdl. Length 10-14 mm. _ , 

Fuscous; mesonotum with five, rather br'iad 
nected anteriorly; al;domcn invitlate; eight 
margin bearing two pairs of aiJfK-ndages; Icyp 
of ninth sternite contain.s a ] air rather 1 
tumid, pcnrlulous appendages. Wings with 
ante-stigmal spot extends int'.* base of fourth 
14-17 mm 
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*No stripes mentioned in the description. 
fShould have been included under 125. 
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142. 

143. 


114. 

145. 

140. 

147. 


Antcnmc lonj^, reach base of third abdominal segment (o"®); front and 

occijnit with median black line ,143 

Antenna; of male <lo n(jt reach beyond the base of the abdomen; front 

and occifiut without median ].)lack line Hi 

Joints of flag<dlum of male very slightly constricted in the middle, three 
meson<jtai vittic, margincil with black; abdomen with black stripe 
eacli si<k-. A yellow stripe extends from below the hun' ;rus to base 
(jf wing and scute! ium; margins of incfhan thoiracic vittjc widely 
diverging anteriorly; margin and hjwtT side of scutellum yellowish; 
hypfjpygiiim larg». ; eighth sternite with black hair; posterior margin 
fjf ninili i<-rgtic with a pair of conical, lilunt pr()C(-sses. Wings pale 
gray, the ante-stgimal sptjt n(;t connected with the discal spot; a spot 

beyond {he stigma. Length M-IS mm. slri^ata Coq 

Joints 4-7 of male llagi-dlum, strongly constricted in the middle; lateral 
vitta* of tta'soth(.)rax obsolete, the median stripe gray, bordered with 
black; Abdomen sparsely clotlied with short, prde yellow hair, 
yt'llow with median black vitta; liyjjopygium rather small, (dghth 
sternite with s])arsc, short yellowish hair; ninth tergite without apical 
])rocesses. White spots of wing indistinct. Length 11-13 (o"^) to 

15*10 (9) oim cineracea Coq 

Thorax with many sliort while hairs on its dorsum; wing spots rather 
<Hstinct. Al)domen black, thinly covered with short, ]>ale yellowish 
hair; base of ventral surface at least, and sometimes the hind margin 
<)f some of the segments, yellow; ventral surface of eighth sternite wdth 
pale yellow hair; hypo])ygium and wing-spots similar to slrigata. 

Length 12-1.5 inm. tenebrasa Coq 

Thorax without white hairs, wing spots indistinct, Mesonolal vittac 
black. Abdomen black, hind margins of segments, except the first, 
and lat('ral margins yellow, sparsely covered with very short, yel- 
lowish hair; hyp(jpygiiim small; hind margin of ninth tergite desti- 


tute of processes. Length 14 mm. ) fiflida Coq 

Fuscous species 146 

Colored otherwise 149 


Abdomen stri[)ed 147 

Abdomen without longitudinal stripes, posterior margin of abdominal 

segments paler* 148 

Po.sterior margin of abdominal segments not paler, the three longitu- 
dinal stripes black. Mesonotum wdth six brown lines, the median 
strii)es iiroad, laterals narrowo Eighth sternite with two deep lolds or 
depressions; posterior margin of ninth tergite with two very small 
points; ninth sternite witli median, whitish line, lateral angles with 
long, slender processes; wings hyaline, one or two indistinct, 
whitish peristigmal spots and a simifar spot in the discal coll. Length 

12 mni. (oM stalai toides tDoan^ 

Posterior margin of abdominal segments paler, dorsal stripe paler. 
.4ntenn:e wholly l.irown; mesonotum gray, three very broad fuscous 
vitta*; lateral margin of abdominal segments paler; hypopygium 
small, ninth tergite with median, short rectangular process, the lat- 
eral angles of which are produced into sharp, black points; ninth 
sternite deeply and narrowly incised; wings wdth brownish tinge, 
middle portion somewhat whitish- hyaline; ante-stigmal spot indis- 
tinct. Length 14 mm. (y') diltUa Doane 


^Posterior margin of abdominal segments very indistinctly paler in dejecta 

Fab. 

fAppears closely allied to cineracea, Coq. 
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14S._ Antonnui wholly fuscous; inosonutul vitta' niar^iiia ^ hi.chi'i irrai;i' 
scarcely visible except at the sitU-s; cij^hl sutu;;*- l u.a, , -nap 

ginate; ninth iergitc witli twtv sin. rt , 'blunt in.ir;:;!i.ii t.Vtiu iinif') 
sternilc witli ilccj) V-shaped incisiun. W uics lie'"/; in -e. L iuiUm 

10-12 mm ' - 'V ' 


149. 


150. 

151. 

152. 

153. 

154. 

155. 


Antennne brown, basal joints \'cll' >wisli; un-s- .in-!.;:;- v\;-i 5 b.^r l.uasu 
stripes, not margincil. .Abili .tnen Itrown, l.asal M .;-:unt.s \<lb w. li; 
eight sternito very large, xa ry slightly nn.irLsa.i;.-. I.i'.rf.il s 

with irregular shapcii appendages; ninth lerg-.te ’ l.iur.d 

angles produced into long, se.niewllat curved, ’ ..rn.hke pri>.-. - > 
which arc (‘onceav’c within; ji'isteri- .r in.trgin bev.'.t.n tiie.-e ]ii-- . s 
witli two acute, triangular teeth; ninth sierniie do. • 1 hv a det;., 

broad membranous tlcpressinu; pleural pial< > di.ot.-t, Witig: iiva- 

line. Length 17 turn, pd ) .'f'.o/t.r 

Head and thorax yellow, j.iints i.f lltgelhnn fust* n ns- •■n'.ta! \itt,e 

very faint. Abdomen \’ellow at h.asi brownisiij r:- .rh'; < igh' h • ter- 

nite produced; narrmved posteriorly, with :d)aih.\v, l.r<'ad en :.,rg;n.i- 
tion, lateral angles with a ])air r>i ccnical pro<'e<‘‘--.. bt ai eng .i pair . >l‘ 
long, curved bristles; ninth tergite w ith det p :n. deni iniT'ow , p..- i. vn^r 
margin with a pair short, l>roa<l. hhint teetie ninth sliinit.- wit’a 
deep, shieUl-.shapcrl ineision the sides of whieh -.ear ;i pair ol lei i- 
angular plates. Wings Itvaline. .stigtita indi tmet. bie.wn: atiie isg- 

mal spot faint. Length IS nun. (.e’) . f>iUi!m!,t l)(..)ne 

Head anrl thorax not yrdlow , . L'»n 

Head and thorax shining blai'k. Aniennie wht.jly M.iek; th<.ra\ mar- 
gined with yellow; .abdomen shitting, side.s an-! rioj- tii.argiii - '-f 

segments yellow, eighth steniile itot einargin.ite, livpopygium -nedl. 
ninth tergite small, sliort .and .alntost i.a .n< i ;il< d by the i. ilertcd. 
upper appendages; ninth sternite with stttur- -hl-.e nuiMon. tin* p'O 
terior margin etnargin.ati'. Wings pair- brown, .ant e-si jgm.d pot. 

small but di.stiiict, Length 9-ld intn ypirmix n. S, 

Head and thorax not shining black Ld 

Head subfuscous, tlujrax paler; antenna.- yello\.i -.h br- >wn, b.'i-e <.1 ll.agel- 
lar joints black. Lateral and pi.slerior nmrgm of ab-i.immal ■-.■g- 
ments paler; hypo])ygiuui sntal!. Wings ]i:de-! .r- *w]ii--h. tiguia .i-n- 
colorous, antc-stigmal sjtot not, very distinct . Li-ngtli Id mm. 

liinhro^ii Loi-w 

Head and thorax ferruginoit.s. . . . LaJ 

Southern .species; legs very long, thorax tnvittat- ; jifotnn-r n.-iigm of 
abdominal segments tjaler. Length 19 inm. . fjrrh'Hiii f^r\ Jolijison 

If I j III- \\ .dl:<r u 

Northern species; legs not unusually long. . ■ 

Posterior margin <"4' abdominal segments ji.a!- r: ba*'- oi abo"i)'.'-n 'tot 
paler, the latter with broad dorsal stripe- in nc.* a 21 turn. Injfirx \\ alker 
Base of abdomen pale. ];ostcri<;r margin of .st gm« !it ■ not, or in-!) utia |-jy 

paler. Length 10-20 mm. .. 

Joints of flagellum distinctly bictjlorous; yell'-wi ti spei a la-i 

Joints of flagellum unicolorous. ^ 

Large form; outer joints of flagellum fuscous; tie tax with .i\e -^rtpe;-.. 
Posterior margin of abdominal 'S(-ginents r. U mgs j.a.e b'-iwriy, 
irregularly colorless behind the costal borh.-i ; veins ' 

1 6 * * ^ •. 

Very small; all the joints of the fiagellum M|*r..onoia] x iltrc 
scarcely recognizable. Posterior margins '-i aboommal segmMj.-* 
slightly infuscate, hypopygiurn small; nmln t.-’-eile 
separated from the side pieces hy a d i sit net suture, po.-,ienf. , 

slightly emarginate; ninth sternite wjth ..aped ^ 

sternite rounded posteriorly, pleural suture j.resent, 

Length 6 mm ' * 
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Color yellow, gray or fuscous I 57 

Color black; posterior margin of abdominal segments gray 1 G 4 

Basal joints of antennEfi yellow 

Basal joints of antenna: not yellow 161 

Yellowish species loO 

Fuscous species 160 

Antenme long, more than half the length of the body, thorax vittate. 
Abdomen brownish. Wings grayish, stigma pale browm. Length 

14 mm disjuncia Walker 

Antenmc less than haif the length of the body; three vitta: of thorax as 
well as of the abdomen, faintly indicated; eighth sternite extending up 
on the siiles and much produced posteriorly, posterior margin rounded, 
with lateral, metnbrEinous appendages; ninth tergite very large, 
posterirm angle pri)duced into a pair of thick, heavy, slightly curved 
horns, posterior margin with two broad, flattened teeth; ninth ster- 
nile almost concealed by the edghth, posterior margin hiemarginate. 
Wings hyaline, costal and subcostal cells and stigma with yellowish 

brown tinge. Length 17 mm. {(f) sternata Doane 

Alalomen with broad dorsal stripe, basal part of ninth sternite w'ith 
prominent earina. Mesonotum with faint trace of two cinereous lines; 
postiTior margin of abdominal segments gray; hypopygium small, 
posterior margin of ninth tergite with crescent shaped incision; ninth 
sternite with erc^seent shaped incision. Wings with brownish tinge, 
subcostal cell and stigma slightly darker brown. Length 13-16 mm. 

carinata Doane 

Abdonu'n with lateral and vcmtral stripes; ninth sternite not carinate. 
A/e.srmotnm witli three indistinct \'ittx'; posterior margin of abdominal 
segiTamts jjalcr; ninth sternite ending in two short, blunt points; ninth 
sternite with det^p incision, containing a pair of long, memlmanous 
Ei|)pendngcs. Wings with slight grayish tinge, stigma and veins Imown 
the fifth posterior cell is not in coiUeicL with the discal cell. Length 

13-ir> inm suiphurea Doane 

Griiy species 162 

Fuscous .species 163 

Thoracic stripes marginctl; lateral and posterior margin of abdominal 
segments margined with yellowish. First antennal icjint gray. Hypo- 
pygium medium sized; ninth tergite large, convex, narrowed poster- 
iorly and terminating into a short, rounded proces.s; ninth sternite 
very barge, proluberEint, narrowly divided, subcarinate in its b.asal 
half, about the middle of the incision is a slight protuberance, densely 
covered with sliort Iniir; pleural suture nearly straiglit, evavescent 
posteriorly. Wings pale browtiisb, somewhat infuscate at the apex, 

veins and stigma Imown. Length S mm. (cT) cincta Loew 

Thoracic stripes not margined, latt^ral ones ill defined; abdomen with 
fuscous dorsal and ventral stripe. Head and thorax more or less 
clothed with pjile, erect soft hairs. Hy[)opygium small. Wings with 
whitish tinge, veins and stigma brown. Length 9-13 mm. . . besselsi 0. S. 
Head with two small, tumid processes just above the base of the anten- 
nau abdomen with three dark fuscous stripes, posterior margin of seg- 
ments paler. Mesonotum gray’’ with five fuscous stripe.s. Hypopy- 
gium small, ninth tergite with U-shaped incision; ninth sternite with 
deep narrow incision. Wings with grayish tinge, somewhat darker 
along the veins and in the middle of the cells, stigma brown, praefurca 

short. Length 10-14 mm hilurberculata HodS\Q 

Head without processes, dorsal abdominal stripe, if at all, very faint. 
Anteniue rather long; mesonotum with median black line and two 
lateral indistinct, paler lines. Eighth tergite concealed except later- 
ally; hypopygium very small, ninth tergite with wide, crescent shaped 
incision; ninth sternite with lateral appendages. Wings uniformly red- 
dish-brown, stigma concolorous, veins brown. Length 9-10 mm. {f)‘ 

illustris Doane 
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164- Abdomen with distinel, reddi-^h bri^wn dorsa! siripe, hn-.-ral Tiutri^ni;; i-i' 
segments not pak-r. Mesomnuin with ihive grav liu-di.in 

indistinct. Hypopygium small, ninth icrgitr wiili a liioad h.h’r ,.n i ai-li 
side of the posterior margin; ninth sionute with dt ip ri.irnov iiu jsion 
with two pairs of broad appendages. Length LMa mni. 

Abdomen not striped, lateral margin of sogtnrn* s grav. 1 L .id ,md !nesi>. 
notum velvety blaek, latter with four rathi r in.li-iiinet gravisli lines, 
Hypopygium small Init rather long, ninth tergue d.eeplv 'ineisrd ; iiint h, 
sternite with very deep, broad ineision. Wings wiili grayish* tinge 
stigma brown, veins brown, exeqit at l»ase of di-v.il ;m.l seeon.l siib- 
marginal cell where they are white. Length U-I.’i nnm. n't.uuit |)..an<- 

165, Wings of the mule normally dt‘velo])ed IPi; 

Wings of both sexes* reduced In sizi* or nalimenlary piT 

166. Wangs of female al>out one lialf the size of tliose of the iiiale. Urowtindi- 

ycllow; basal three joints of antenmc \adlow, n nifoniler d.irk brown; 
mesonotum vitiate; abdtunen with thr(“e darker slripi-s; eiglitli sti rniif 
somewhat crescent shaped, lateral margin with .oibi ri.mgnhir append,, 
ages; posterior margin of ninth tergite somewhat err.sei-nl ^Ii.tp<-<i: 
ninth sternite aImo.st divided by a deep narrow, I'-sl^-ip.- 1 nu isi.iii; 
pleural plates presemt. Wings hyaline with sin<>kv tinge; ;i whitisli, 
antc-stigmal spot extends into the leiS4‘ of the f-nirth posterior •a-ll; .i 
whitish sp>ot beyond the stigma. I.englli PJ-2b nun.; of wing ., ni.ile 

18 mm., female 10 mm \\ ilii>ttn>i Oeaiii 

Wings of female much more reduced., .oai/^/evi D-iam- 

167- Wings greatly reduced m size but retaining the wing-f'-rm; l-'.t mm. h>ug Ins 
Wings reduced to mere irregular shaped pads, h- ; tlian "nr halt tin' 

length of the haltcms.. Inu 

16S. Broumish yellow, thor.ax light >'r]low, stripes yi Ihiw ("iim mdi lim i c 
Antenme brown, Iiasal joints yellow; abdiunrn with d"r:.a!, latm.-d and 
ventral stripes; eighth strrnitr with br>>;id. -’ndi-'W inrdnm mk 
lateral margin with broa<l subt riangular ; mtiih ingiti- with 

broad, circular incision with two short, mcdtari ii'ang.ul.ar pr>.<in:,r-. 
Wings distorted, \ariablc in size, \i'iris c)'o-,\di !. Lriigi::. ma!r, 

15 mm.; wing 5-0 mm.; female, 22 rnm ; wing 1 )".(:(<■ 

Cinereous, thorax ciiuTi'ous witli fora- rather br"'.vn ti-.p* 

V Antciinar V>rown, basal joints ycdlov. ; .abd.i.mi u with d'-rs.d .ni l la'< r,,i 
stripes. Wing.s rniicli rcducf<l in .^izr { a bin !:tt!<- ]"ng.' r ih,-m il; 
halters. Length 26 mm, f 9); wings t mm. ^ yn'; [ to.-isi- 

169. Brown; anterinte wholly brown; (lamax with -a- !;.in dario r -’r';.''’; 
lialters rather long airl slender; abdoinen with "I^.lI d<.r aj 
hypopygium rather small, nintli tergite wltn ' ' u jmoo-..- and with 
deep, broad U-shaped inciaion ei.jitaimng t-.'o* .. 'it ij arji ]a^oi ■ .< \ 

ninth sternite almost com])letel\' divi'U‘d b\ .i ii.iM'ov d- ' \ - ■y'l"''' 

incision. Length 1-6 mm ■ (/:»'! :lti l>".in-' 


APPFNDI.X. 


The following two species were not tip liidcd in tiu: :.yn<dJdis; 


T. pratorum Kirby, 

Head and thorax slate colored. th<- latter with i ur brown si npv ; ano-nna- 
fuscous, scape yellow. Abdomen yellow, with y in oor-.a) :-inp'-; 
gium black. Wings subfuscous, cloiuled with white m i a-- niale, one or i a o u .< ou > 
spots near the anterior margin, stigma iilaf. k, 2brnri. 

Wings of female not clouded with wliitc, 


T. simidata Walk 9. , . i n- i 

Fuscous, palpi and antcnn:c black, the latPT ac-'iit oro '' 

thorax, fuscous, scape tawmy, stripes indistinct, -Xir.onicn dull t<-o,i(ro,.u 
fuscous stripe. Wings hyaline with several brown -pom. whteu are o.-rra 
the costa. 20mm. 


■f the 

Willi 

along 


•Male of sylvestra not known. 
fSee under 37. 
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List and Bibliography <>{ the North American species of the genus Tipula L. 
fleseribcB since the publication of the Catalogue of the North American Diptera, 
by Bi-of. J. M, Aldrich. 

aculipleiira Doane. Annals Ent. vSoc. of Amer., WA V, p. 42. San Diego, Cal. 
filhimruula Do.'ine. .\nnrils Ent. Soc. of Arner,. Vol V, p. 51. Arizona. 
alia Doanc. Psyche, Vol. XVAlf, p. Ihl. Keyport and Olympia, Wash. 
alta Doanc. Annals Enl. Soc. of Amer., Vo) V. p. U. Landes, Wyoming. 
aspersa Dnane. Annals Ent. Soc. rd' Amer., Vol. V. p. 51. Pacific Grove, Cal. 
atrisumnm Doanc. Annal.> Ent. Soc. of America, Vt>l. V, p. 42. San Diego, Cal. 
huirmaia Doanc. Annals Ent. Soc. (4 Am., Vol, V. ]). 55. Keyport, Wash. 
hifalcata Do, am*. Annals ICnt. Soc. of Am., Vol. \', \>. .55. San Diego, Cal. 
biuncus Doan(*. Annals hint. Soc. of Am., Vol. V, j). 5S, Southern California. 
californica Dr.anc. Annals Ent, Soc. of Amer., Vol. V. p. 49. Palo Alta, Cal. 
coloradcnsis Doanc. Psyche, Vol. XVI 1 1, p. 104. Tal>crnash, Col. 
commiscihilis Doanc. Ann.al.s Ent. Soc. of Am,, Vol. Y, ]j. 01. 

Dfjane. Jour. Y. Ent, S(jc. IX, 12! (contanhnata). 
cylitulraia Do;in<\ Annals Ent, Soc. of Am.. Vol. V, p. 40. San Diego, Cal. 
derbyi Doanc. Annals Ent, Soc. of Am,, Vol. V, P. 47. Stanford University, Cal. 
flai’icoma Doanc. Annals Enl. Soc. of Am.. Vol. V, p, 57. Montana. 

Jlaz’ocauda Doanc. Annals Ent. Soc. f;f Am., Vol, \h ]>. 00. San Diego, Cal. 
flavotnarfiinala Doanc. Annals Ent. Soc. of Am., \hjl. \h p. 40. San Diego, Cal. 
fulvinodus Doanc. Annals Ent. Soc. of Am,, Vol. \h p. 45, Grand Coulee, Wasli. 
fulviiincata Doanc. Annals Ent. Soc. fd Am., \"oL V. p. 61. 

Doanc. jour. N. Y. Ent. Soc,, IX, 124 (grapiiica). 
ittcurva Doanc, Annals Ent. Soc. of Am.. \hjl. V, ]), 4,3. Nebraska. 

JfjMKa Johnson. Prof, Boston Soc. Nat. History, Vol. XXX1\', p. 132. Wellesley, 
Mass., Riverton, N. J. 

miidera Doanc. Psyche. Vol. XVI It, p. 102. Carte Madera Creek, near Stan- 
ford University; Stanford University. 
marina Doanc. Annals Ent. Soc. of Am., Vol. V', p. 44. Palo Alta, Cal. 
neucomeri Doanc. Psyche, Vol. XVHII, p. 103. Doit Park, Cal. 
nigrocorporis Doane. Annals Ent. Soc, of Am., Vol, V, p. 45. San Diego, Cal. 
occidenialis Doanc. Annals Ent. Soc. of Am., Vol V. p. 59. San Diego, Cal. 
olvmpia Doanc. Annals Ent. Soc. of Am., \Y1 V, p. 01. 

Doane. jour. N. Y. Ent. Soc., IX, 115 (concinna), 
oropezoidfs Johnson. Psyche, Vol. XVIII, p. 131. North Adams, Mass.; Fram- 
ingham, Mass.; Hazclton, Pa. Dietz. 

Pacifica Doane. Annals Ent. Soc. of Am., Vol. V, p, 4S. Deer Park, Placer Co., 


pdlucida Doane. Annals Ent. Soc. of Am., Vol. V, p. Gl. 

Doane. Jour. N. Y. Ent. Soc., IX, 104 (clara). 
planicornia Doane. Annals Ent. Soc. of Am., Vol. V, p. 52. San Diego, Cal. 
pyramis Doane. Annals Ent. Soc. of Am.. Vol. V, p. 53. Pyramid Lake, Nevada. 
qtuiylii Doane. Psyche. Vol. XVl, p. 18. Yuba City, Cal. 
rohu’eri Doanc. Psyche. Vol. XVIII, p, 1G5. Big Horn Co., Wyoming; East 
Bolter, Can. Dietz. 

rupicola Doane. Annals Ent. Soc. of Am., Vol, V, p, 50. Oak Creek Canon, 
Arizona. 

rusticola Doane. Annals Ent. Soc. of Am., \ oL V, p. 4r. San Diego, Cal. 

s pal ha Doane. Annals Ent. Soc. of Am.. Vol V, p. 59. Arizona. 

siernata Doane. Annals Ent. Soc. of Am., V’^ol. V, p. 56. Stanford University, 


California. 
subeiuta Johnson. 


Bull, Amer. Museum Nat. History, V’ol. XXXII, p. 42. Ever- 


glade. Florida. 

sylvestra Doane. Psyche, Vol. XVI, p. 18. Pacific Grove, California. 
sylvicola Doanc. Annals Ent. Soc. of Am., Vol. V, p. 53. Keyport, Wash- 
tergala Doane. Annals Ent. Soc. of Am., Vol. V, p. 56. PyramM Lake, Nevada. 
ungulata Doane. Annals Ent. Soc, of Am., Vol. V, p. 54. San Diego, Cal. 
vestigipennis Doane. Psyche, Vol. XV^, p. 47. San Francisco, Stanford Uni- 
versity, California. 

viitalapennis Doane. Armais Ent. Soc. of Am., Vol. V, p. 61. 

Doane, Jour. N. Y’. Ent. Soc. IX, 119 (albovittata). 

Williamsii Doane. Psyche, Vol. XVI, p. 14. San Francisco, Cal. 



SOME PEMPHIGIN^ ATTACKING SPECIES OF 
POPULUS IN COLORADO. 

i^y C. 1\ ('jiM KI lE 

Thecabius populimouiUs RiIcn-. 

This- species was described liy Dr. RiU-y. wliM iv, ordrd ii, 
from (jreeley, Colorado, and from soutluTii Rans.is. I!i‘ 
described the alate female of the second yeneraHoii oilaai duriiii^ 
July, and said that it always occurreil solitar\- in the calls. 
The description fils the examiiles tliat we liave i.akm during 
the same month. 

Thomas in his Eighth Report as State Entomologist of Ithnois, 
page 205, copies Riley’s description, luil adds noiliiny to ii. 

Oestland in his Synopsis of the Aphidido' of M lunrstitii . \Kigv 
24; and Packard in his Forest Insects, jiagc hll. list this spci'irs. 

Cowen in Bulletin 31, Colorado Ii)x]H‘riincnt Station, pa^c 
110, listed this species as occurring at Fort ('ollins ainl Hotch- 
kiss in Colorado, the latter place being on the western slojic of 
the Continental Divide. Cowen also statedi that only on<* 
louse seemed to reside in a gall. 

Hunter lists this species in his Aphidida' of \orth Atnrrica. 

In the Journal of Economic Etitomology for IbtMi, jiagt- 350. 
the WTiter recorded what seemed to be this s])eeies infesting 
the margins of the leaves of Populus trirhocar pa at I’orlland, 
Oregon, and observed that there was Imi a single largi^ lr>usc in 
each gall, all of which were becoming wingiMl, and that the* 
young of these lice were migrating to tlie young li-aves as soon 
as born, where they were forming new galls lor theinsc'ives. 

In 1910, t^e University of Nebraska publislieil a manu- 
script on the AphidideC of Nebraska,” wltieli inelude<I notos on 
this family prepared by the lamented Thomas Albert William.^, 
which again copies the original description and e.xtends the 
range of this species to Squaw Canon, Siou.x (A)unty, Nebraska, 
and credits Professor Bruner vdth recorddng the s]jecics in 
Idaho and Utah. 

Dr. Edith M. Patch, in Bulletin 213 of the Maine Experi- 
ment Station (June 1913) has extenrled th* habitat ol this 
insect to the cotton woods of Maine, where she has taken the 
galls and their inmates upon the leaves of Populus bahamifera. 


4«5 
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In this Bulletin Dr. Patch has evidently overlooked the funda- 
trix or stem-mother and her gall, and has described an apterous 
second generation female instead. 

The fiindatrix of this species is undescribed and apparently 
has been unrecognized until the present year (1913). 

On June 4, 19U), Mr. L. C. Bragg took a leaf of Populus 
(uigustifolia bearing the fundatrix gall, but its identity was not 
suspected until the gall (Plate I, figure 1) was discovered by 
the writer the past summer and associated with the production 
of the galls at Manitou and Colorado Springs on June 25th. 
At these places the galls were taken just as the second generation 
lice were beginning to leave the galls, which they do soon after 
birth, to go in search of the very young tender leaves at the 
tips of the twigs, upon which they locate, one in a place, along 
a line about midway between the midrib of the leaf and one of 
its margins, on the under side. The small galls on the tender new 
leaves were first seen, and a search for the source of the lice pro- 
ducing them resulted in the discovery of one of the pocket-like galls 
containing the fundatrix and a few of her newly born young, on 
a full grown leaf well down on the stem. This quickly solved the 
mystery as to the source of the lice that were producing the 
galls on the tender new leaves. In the next two hours a hand- 
ful of these galls with their inmates were collected, and they 
were located in nearly every case by first finding the galls on 
the terminal leaves. At this time, most of the stem mothers 
had not begun to give birth to the young gall makers at Manitou. 

The fundatrix gall, Plate I, figure 1, is very similar to the 
somewhat smaller galls of the later generations, (figures 9 and 
10) averaging about 10 mm. in length, and is closed except for 
a narrow longitudinal slit opening below, which allows the young 
to escape as they are born. None of these young stay to feed 
with their mother in the gall. 

Description of Fundatrix, Plate I, figure 2. 

General color, slatcy gray, due to a white powdery covering 
everywhere upon the surface of the body, without cottony threads, or 
with a few, only, about the lateral and posterior margins of the body. 
Beneath the pow’der. the body is of a dull, yellowish, olive green; head 
logs and antcmicT blackish; body about 3.50 long by 2.25 broad; antenna 
(figure 3). .52; hind tibia, .45, hind femuj, .55; beak very short, not 
attaining the second pair of coxae; joints 3 and 5 of the antenna sub- 
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equal; joint 4 shortest : joints 1 and 2 and } jlnait e([i;;tl; i ;md J ii.ei-tlu r 
about as long as joint pennaneni snisorin only. ^-envaind- 

cd cilia. 

Described from specimens taken at Maniimi and ('oloratio 
Springs, Colorado, June 25, 1913, l)\' the writer. 


Alate Fundatrigenia. 

This seems imdoulncdly to he the [onn nriyuKii!'; .‘u .eritu-d hs' 1 )r. 
Riley, and is distinguished In' the sensoria cf thi- aniiMuia iti his dr.iw- 
ing. Riley .shows three transverse; sensoria on joinN ! .nid .ind iliis 
is the coininon number in lltc examjd's we hnw Irul ior ^(udv. while 
in the later and smaller winged sexupara there an- n-ualle no senNori.i 
on joint d but the ])erinanont one. On joint 3 ijigure I) thens are I'rom 
six to nine, usually seven or eigitt, sensi.'i'ia i>rL‘Mi!t and tlure are three 
to four, visually three, <.)n joint 4; two to four on i(»im ■'*. l)Ut vr-ualK’ 
three; none but the jjennanentsensoriuin on joint (i; ami a well d<'v<’]opcil 
spine near the base of joint 3. (.)ur exantples dim r imni t h* ise rlr .c rihcd 

by Riley by being somewhat larger, as mdieateil hy the alar <’\pan'{‘. 
which, in our examples, varies little, from 9 mnt ; and in tlie length 
the body, which, in our examples, measures trom 2.74 to 
The Apterous Fundatrigenia. 

What I take to be this form are light cinnamon 1)rown in eolor whh 
head and tarsi black and with more or K*ss darkeiie;! antiaina- and 
Length, 3.00; wadlh, 1.00; antenna. .<HJ; liind feiiKmi, ..V>; tibia. 14; 
beak very short, not reaching the second pair oi coxa-; joints ! and 2, 
and 4 and .4 of the antenna (figure 0), sub-equal; joim fijrjngest; jonut 
3 nearly as long as joint 0 without the s])ur; j(jints 1 and swollen and 
somewhat beaddike in appearance; iiermaia'iit sens<mia wuh eiha 
about their margins. 

Described from specimens^ taken in the foothills near hort 
Collins from July 19th to August 14th, and at Manitou August 


9th. • t 

On August 9th, I spent the day at Mamiou studying this 

louse. The mature galls that were occulted were found 
inhabited in each case by one aplerou-, female, ]jrol):ilily :i 
fundatrigenia; a few, 0 to 10, growing larvte and ]>upa*, and 
a small number of first instar lice; some of liie last were migrating 
to terminal leaves and forming new galls just as the young 
from the stem-mothers did earlier in the season. Ihe P-p'y 
grown lice that were staying with the gall- mothers seemed a 1 
to be developing into winged individuals. .All that wtre la 
grown or more gave plain evidence of thi>, and in one ,;a 
found a tyinged adult with the apterous mother and numerous 
pupae and young lice. *The alate louse was a se.xuiiara .iiu 
is like the many mounted specimens that we have of this form 
taken in former years and again this year, late m t u, si.i on. 
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After about the 10th of August, these alate sexupara have been 
common in. the galls at Boulder, Fort Collins and Manitou, 
being still common in the galls at the last named place as late 
as Sei)tember 20th, when there were still many larvae and 
pupae. 

It is difficult to account for all the gall-mothers being 
apterous in August and September, when w^e thought that 
all w'c had noticed early in the season w^ere wdnged or pupse 
and solitary in the galls. Probably the explanation is that 
the late part of the second generation, the young from the stem 
mother, were apterous and remained to give birth to the two 
forms that occur in the galls from about the last of July on 
through the summer. Those apterous gall mothers are cer- 
tainly the parents of the alate forms (sexupara) that develop 
wdth them in the galls during August and September. The 
young larv:c were still producing galls at Manitou, August 
9th and I found very young galls as late as September 20th 
at Manitou this year. 

Late Apterous Form. 

nesenbed from spccininis taken at Boulder, August 31, 1913, by 
L. C. Bragg, and at Manitou, Se])leml)cr 20 by the writer. 

Upon some oi the sprigs brought from Boulder young lice were still 
locating on tender new lea\'es at the tips of the twigs for the formation 
of new galls, though on most of the twigs tcnninnl buds had formed. 
Most of these galls contained a single apterous female t]:iat was readily 
distinguished from the otlicr lice in the gall by its being more orange 
yellow in color. I found from eight to fifteen lice in each gall, staying 
w'ith their apterous mothers. The fonner were in many instances, 
adult, and alwa>’s winged when fully grown, and were also all sexupara. 
The.so gall mothers were still ginng birth to a few of the dark colored 
young that migrate froni the ].)arental gall to form iicu' galls on the 
lender leaves. 

The adult apterous females in these galls were diflerent from those 
found at Manitou and Boulder earlier in the \'ear, by being much smaller 
and by having live jointed antennie (figure 7) instead of six in all of 
the nian\' specimens examined, the fourth joint being short and 
bead-like, and the entire antenna very much resembling the antenna of 
tlic fundalrix. The earlier form also showed a tendency to combine 
joints 3 and 4 and become d-jointed. Length of body, 1,80; antenna, 
.38; joint 3 as long as joint 5 with the spur; otherwise like the earlier 
fonu. 

Sexupara. 

This fonn is rather markedly different from the Fundatrigenia by 
being distinctly smaller by having fcw'cr sensoria on the antennae 
(figure 5) and by ha\"ing several lice livhng together in a gall along with 
the apterous mother just described. 
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Lenj^th of body. l.To to 2.00; win.^r, 2Ji(): Lintrniia (I'-urt* .*>i. jio. 
sensoria: — joint 3, from 4 to 7. Inu nearly al\\a> s .*>; j. :i, 2 i.i I, Imi, 
nearly always 3; joints ~y and 0 wuIt ])cnnanc-ni srus«>ria joint 

slightly longer than 0, but not as long as joint b with tlu' ^spnr iui luilr.l: 
joints 4 and n about equal. iKnnanent sen •■.itrin ri1ian-tl; sensoria .>n 
short transverse lobes or ridges which tlo nm extend taMiiy ai-oiind iln- 
antennal joints; -spur on joint 3 rather weak. 

Sexuales. 

The alate sexupara begins gi\ing birth itt the mxii.iI [oi-ins mkih 
after lea\ing the galls. Those that escapi'd from ilie . :.]1’^ e.)l]eet«-d 
August 31st, had given birtli t(’) many males and ' .n s (emales 
in the breeding cage SeptemlxT 1st. 'The females are grcent-.li j]. e..lt.r 
and measure about 2)0 in length; the ma.les are pale \ ell.»w in enf-r .niil 
measure about .00 in length; neither have bc'-aks with whah to take 
food; about 4 to o of each are born from ime female. 

The fact that this species is on the eoiton w<ioth from tlu‘ 
time of formation of the stern mother gall (urlv in tlu- smniiu-r 
until the dcvclopement of tlie sexiqtara, it seems strongly i>roba' 
ble that this species has no alternate host plant. 'I lu* sexu.ales 
must be deposited upon the c'oltonwood tir the stein nir)ther 
could hardly be upon tlie loaves ol tliese trees early in the sjjring. 


SUMMAKV OF LI FI': ills'll Wn. 


:i tiler lu tlie 
-f t llis sj^eries 


From all the data that we have bt'en abh' in 
present time it seems ]:)robablc that the lil(‘ ]ii>lni\ 
is about as follows: 

The fundatrix hatches upon the cottonw'K>d in thr ^j»ri!ig 
from eggs deposited upon those trees tlie iircvmns tall. 1 he w 
stem mothers locate between tlie midrib and tlir margin r.l mte 
of the early developing leaves and prof luce [dm'md -diai-rd g.dk^ 
similar to those that arc produced on tin' triininal ]<av<’. iyv 
their descendants, later in the seUNon. Frmn tins Ui imnmtlmr 
gall, the young escape almost as soon as bm ii ami hn-.iif -m t m 
tender new leaves, as did their mother, omunm da mar., in 
and midrib, each louse being solitary and ].m.durmg an almond 
shaped gall. Apparently the lice of tbi^ eeom ginoratmn 
all become winged at first, it is certain bud. niany < ->. and^ l. avi 
the galls, while a portion, especially ot iim later bee tua. aio 
born, remain apterous, stav in the galls, ano give an i to .i ■ nr 
generation. These young, like the youn,g ?1«- stem nm-lmr 
also migrate to the new .leaves to contimm the pro.ln.mon . 
galls, each of which harbors h'Ut one louse a; ir.st, ni a p u ' ■ • 
of the young of this brood remain with tiie mot ler in . u. 
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and become winged sexupara, of which ten to twelve may be 
found in a single gall with the parent. These winged sexupara 
begin to emerge in the vicinity of Fort Collins about the first 
week of August and continue to emerge till the last of September 
and soon give brith to the sexual forms. 

The a])ter()us females {fiindatrige^iia or virgogenia), occur 
in leaf galls, at least from about July 17th to September 20th, 
a ]K)rtion of their young also staying in the galls* with them 
and becoming sexuj^ara, and a portion migrating as soon 
as born to form new galls, as late as September 1st. If this 
interpretation is correct, the alate fundatrigenia in this species 
seems only to distri])ute the species from one tree to another, 
but we have no observations that fully confirms this hypothesis. 
The Calls. (Figures 1, 9, and 10.) 

Throughout the summer the galls are started upon the very 
tendercst young leaves only, by first instar lice which locate 
on the ventral surface of the leaves. There may be from one 
to a large number of these galls on the leaves, the entire surface 
of the leaf being included in gall development very often when 
the lice are abundant. The galls are paler green than the re- 
maing portions of the leaves; are long oval in general form; 
commonly G to 8 mm. in length, but may be as long as 10 mm., 
and always upon the upper or dorsal surface of the leaf. 

While it is common to find these galls abundant upon the 
narrow leaved cottonwood, Populus angustifolia, in Colorado, 
we have never taken one of these galls on any of the several 
vanities of broadleaved cottonwooods which are more common. 
It is entirely possible, therefore, that the specimens recorded 
in this paper from other states may belong to a distinct species. 
The galls sent from California by Professor E. Bethel, George 
P. Weldon, and A. C. Maxson; from Maine by Doctor Edith 
M. Patch; from Michigan by Professor R. L. Pettit, and those 
taken by the writer at Portland, Oregon, were all from broad 
leaved cottonwoods. On the broad leaved cottonwoods, the 
galls are usually placed near the leaf margin so that the long 
diameter of the gall is parallel with the leaf margin.* 

’Since writing the above paper Mr. George M. List has collected additional 
material of this species for me at Manitou, on October 18th. Some of the galls 
taken on this date still contain the virgogenia and alate sexupara as described 
above and many sexual males and females. Probably it is only the belated sex- 
upara that deposit their sexual young in the galls. This completes the round 
of development on the cottonwood except for the egg stage, which doubtless 
occurs on this tree, also. 
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The specimens of this species in the collecti<in have l>een 
taken as follows. 


Manitou, Colo., 

6-25-13 

Fckd.atrix. 

Populus angustynlia 

c. p. r.inett,' 

Colorado Springs, Colo. 

6^25-13 

“ .4 

C. P. 

Horsetooth Mountain 

Fund.atrigenia 

8-8-09 Populus angustifolia 

M PalnuT 

Spreckles, Cal. 

7-27-13 

“ fremontei (?) 

i'. M.'ixsf ■u 

Fort Collins, Colo. 

8-11-12 

angustifolia 

I-. C, 

Fort Collins, Colo. 

8-1 1-13 

.4 a 

Vanderbilt, Mich 


“ candicans 

R. I.. Pritif 

Boulder, Colo. 

S-11-12 


I.. 

Sacramento, Cal. 

S-1-13 

‘‘ fremontei 

lb [R Pirri 

Horsetooth Mountain 

7-10-00 

“ ang\istifoHa 

M A. I’.'thnrr 

Boulder, Colo. 

8-25-12 

1.. IP ii'.g 
( P. ( il i !t‘t I l' 

Manitou, Colo. 

8-9-13 

U .4 

Boulder, Colo. 

8-31-13 

.4 

L. (', br.igg 

Manitou, Colo. 

10-18-13 


C, M. List 

Manitou, Colo, 

8-9-13 

Sexupara. 

Populus angnstifolia 

C', P. 

Manitou, Colo, 

10-20-08 

44 U 

“ “ “ 

Big Thompson Canon 

9-18-10 


“ *• 

Boulder, Colo. 

8-31-13 

“ ‘‘ 

1.. <; Hr.'igg 

Manitou, Colo. 

10-18-13 

l. u 

M. Lb 

Manitou, Colo. 

10-18-13 

Sex u ALES. 

Populus angustifolia 

Corge M. Lb 


Comaphis, New Genus. 

The genus is closely related to Asiphum Koch. 'I'he \sax plates 
are absent in the fundatrix but are present in the apterous fundatrigema; 
the antenna of fundatrix, o-jointed; of fundatrigeniri, O-joinied; ja-r- 
manent sensoria ciliated. In the tyj^c specimens ihe cubitus is simple, 
and the fundatrix, fundatrigema and sexupara all develo]) in a gall 
together. 

Comaphis populi, New Species, 

Producing galls on leaves of Populus august if at in, which 
are merely a thickened and extended portion of llic margin of 
the leaf which folds upon the upper surface producing a moon 
shaped, poddike gall of a paler green color tlum the surrounding 
foliage, and often streaked with red. (halls usually measure 
from 15 to 18 mm. in length, and are about one-third as thick 
as the extreme length (figures 11 and 12). 

I have never seen more than one of these galls on a single leaf, 
apparently each gall develops three generations of lice within 
it, the fundatrix and the fundatrigenia which are apterous, and 
the sexupara which is alate. 
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On July 15, 1013, the alate form was just beginning to acquire 
wings about Laramie, Wyoming. At this time, the fundatrix 
was still in the galls in a vigorous and active condition. 

Description of Fundatrix, Figure 13. 

The general color is a .slatey gray, the body being covered everywhere 
with a fine, white x^owder; the head, four spots in a transverse row on the 
pro-thorax, the antennae and legs, including cox^c, black; beak attaining 
third coxse; joint 2 of the antenna (figure 15) about three-fourths as 
long as joint -3; entire antenna, .40 long; apparently no gland plates 
on any part of the body; permanent sensoria surrounded with ciliary 
fringe; length of body 2.75. On the vertex, between the insertions of 
the antennae, is a slight tubercle, which is not very prominent in the 
fundatrix. 

Fundatrigenia, Figure 14. 

Apparently the young of the Fundatrix are all ax:)terous, and their 
offspring, the third generation, all alate sexupara. -The other possi- 
bility would be for the stenn mother to give birth to two sets of offspring, 
the earlier ones being apterous individuals which later give birth to the 
sexujiara, and the later ones developing into sexupara directly, which 
does not seem at all probable. 

The adult apterous fundatrigenia is of a light straw yellow color 
and more or less covered with white powder, but there seem to be no 
tufts or patches of the waxy secretion upon the body; head including a 
prominent frontal spine, eyes and tarsi blackish; dorsum of head, usually 
four patches on the pronotum in a transverse line, legs and anteniuc 
duslvy brown; beak attaining third coxae; antcniix (figure 10) 0- jointed; 
third joint longest but barely exceeding joint six with the spur; joint 4 
shortest, being about half as long as 3; length of body 2.50; antenna, 
.02. This form lives in the gall vnth the stem female and other descen- 
dants of the year. 

Described from specimens taken at Laramie, Wyoming, 
July 15, 1913. 

Sexupara. 

General color, pale greenish yellow, with dusky head, antennae and 
tarsi; thorax a little darker than the abdomenj length 2 to 2.25; length 
of wing 2.75; length of antennaj (figure 17) .90; median ocellus on a rather 
prominent tubercle, cauda broadly oval; joints of antenna about as fol- 
lows: third joint longest, a little shorter than 4 and 5 together; joint 4 a 
little shorter than 5; joint 6 \vithout spur equal to joint 5; sensoria verv 
indistinct; about 3 to 5 broadly oval sensoria on the distal one-third of 
joint 3, one near the distal end of joint 4, and also the permanent sensoria 
on joints 5 and 6 ; cilia about permanent sensoria rather weak, but always 
present. The examples studied seem each to be able to give birth to 
about twelve of the sexuales. 
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Sexuales. 

Pale green or yellowish green in color, tlie niales being nuieh the 
smaller and darker; mouth parts lacking. 

We have taken this species as follows: 


Monte Vista G-2‘2-i;i 

Lajara G 23-i:^ 

Ft. Collins 7-10-12 

Laramie, Wyoming 7-1 o -1:5 


Wood's Landing, \V 3 ' 0 . 7-15-13 


Populus angusiif.dins C. P. G. l-undathx 

1 . C. 11. All stages 
C. P. G. 


EXPLANATIGX OF PLATF>. 

PL.vrii LIX. 

Figures 1 to 10, Thecabiiis monilis: 

Fig. 1. fundatrix gall. 

Fig. 2. fundatrix. 

Fig, 3. Antenna of fundatrix. 

Fig. 4. Antenna of alate fnndatrigcnia. 

Fig, 5. Antenna of alate sc.xupara. 

Fig. G. Of apterous fundatrigenia; 

Fig. 7, Alate apterous form, parent of sexupara. 
l^ig. 8. Wings of fundatrigenia. 

Figs, 9 and 10. Galls, young and full^" grown, on n.arrow Ir.ived cot- 
tonwood. 

Figures 11 to IS, Cornaphis populi: 

Fig. 11, Young, and Fig, 12, a ratln r mature gall of apeeies. 

Fig. 13. fundatrix. 

Fig. 14. Fundatrigenia, 

Figs. 15, 16 and 17, antenna of Fundatrix, fundatrigenia, and ;;('Xiip.ira 
respectively. 

Fig. 18. Wings of sexupara. 

The enlargements are indicated with each figure. Figures arc drawn by Miss 
Caroline M. Preston. 


Correction: Page 48G, for Plate I read Plato LIX. 
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